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GROUND-WATER hlONITORING A T  REGULATED U N I T S  
i 

ROCKY FLATS P L A N T  ! 

1.0 INTRODUCTION 

This  report presents ground-water monitoring data as required under the 

Colorado Hazardous Waste Act regulations, 6 CCR 1007-3, 265.94 Subpart F for  RCRA 

interim status facilities a t  Rocky Flats Plant. This submittal is also in response to  the 

December 14, 1987 letter f rom the Colorado Department of Health (CDH). The  

referenced regulations apply to the interim status regulated units undergoing closure 

a t  the Plant. An alternate monitoring program is being conducted a t  the West Spray 

Field and  Present Landfill pursuant to 6 CCR 1007-3, 265.90(d), and assessment 

monitoring is ongoing a t  the Solar Evaporation Ponds under 6 CCR 1007-3, 

265.93(d)(4). This report presents ground-water quality and ground-water elevation 

da ta  f rom these monitoring programs in accordance with 265.94(b)(2). 

2.0 GROUND-WATER hiONITORING AT ROCKY FLATS PLANT 

Ground-water monitoring for  radionuclides and other parameters has been 

conducted at  the Rocky Flats Plant since the first monitor wells were installed in 

1960. A total of 56 monitor wells were installed a t  the Plant between 1960 and 1985. 

These wells were routinely sampled for radionuclides, and beginning i n  1985 they 

were sampled for other chemical paramaters (volatile organics, metals, and 

inorganics). 

In late 1986, Phase I of a comprehensive program of site characterizations, 

remedial investigations, feasibility studies, and remedial/corrective actions began a t  

the Rocky Flats Plant. These investigations are pursuant to the U.S. Department of 

Energy (DOE) Comprehensive Environmental Assessment and Response Program 

(CEARP) and a Compliance Agreement finalized by representatives of DOE, the U.S. 

Environmental Protection Agency (EPA) and CDH on July 31, 1986. 
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~- Phase I included a detailed characterization of ground-water flow and quality 

in the vicinity of the solar evaporation pond, preparation of the ground-w'ater 

monitoring and protection section of the Rocky Flats Plant RCRA Part  B permit 

application (Rockwell International, 1986a), and preparation of closure plans and a 

RCRA post-closure care permit application. During 1986, 69 ground-water monitoring 

wells meeting the specificiations of EPA (1985) were installed to characterize the 

hydrogeology and ground-water quality of the Plant site and to satisfy RCRA Subpart  

F requirements. The work plan fo r  well installation, sampling, and analysis of these 

wells is presented in the Geological and  Hydrological Site Characterization Dra f t  

Work Plan for  Rocky Flats Plant (Rockwell International, 1986b). Site 
characterization and plume delineation wells were installed a t  the solar evaporation 

ponds (assessment monitoring program), and  site characterization wells were 

constructed at the Present Landfi l l  and  West Spray Field (alternate monitoring 

programs). 

% I  

i 
! yq 

An additional 67 well3 were installed a t  Rocky Flats Plant in 1987 to 

characterize ground-water quali ty and flow a t  various Solid Waste Management Units 

and a t  the regulated units. The  work plans for  installation, sampling, and analysis of 
these wells are presented in the CEARP Installation Generic and Site Specific 

(Remedial Investigation) Work Plans (DOE, 1987a and DOE, 1987b). 

3.0 WEST S P R A Y  FIELD 

T h e  West Spray Field is located in the west buffer  zone of Rocky Flats Plant. 

Approximately 67,000,000 gallons of waste water were applied to this area between 

1982 and 1985. Approximately 10,000,000 gallons of the waste water were RCRA 

regulated wastes due to the presence of volatile organic compounds, and 

approximately 57,000,000 gallons were tert iary treated sanitary waste water (not 

RCRA regulated). The 10,000,000 gallons of RCRA regulated waste water were also 

high in nitrates. 

The  uppermost aquifer  a t  the West Spray Field is the Quaternary Rocky Flats 

Alluvium. Several shallow PVC wells were installed in the alluvium in the vicinity 

of the West Spray Field in 1981 and 1982; however the well completion details of 

these wells are  unknown. Therefore, new stainless steel wells were installed in the 

uppermost aquifer around the West Spray Field in 1986. These wells serve as an 
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.- 
a l t e rna te  'ground-water  moni tor ing  system (6 CCR 1007-3, 265.90(d)) a t  the faci l i ty .  

T h e  work  plan fo r  well instal la t ion,  sampling, a n d  analysis of  these wells is presented 

in  t h e  Geological a n d  Hydrological  Site Character izat ion D r a f t  Work Plan f o r  Rocky  

F la t s  Plant  (Rockwell In te rna t iona l ,  1986a). 

i " t .:.; 

1-7 
I ,  

Presented below a r e  evaluat ions of ground-water  e levat ions a n d  rates  of 

migra t ion  a t  the West Spray  Field pursuant  to 6CCR 1007-3, 265.93(f) a n d  265.94(d)(2), 

respectively. A more de ta i led  a n d  in-depth discussion of these d a t a  will be presented 

i n  the  Revised West Spray  Field Closure Plan scheduled f o r  submission in  October ,  

1988. 

3.1 Evalua t ion  of Ground-water  Elevat ions 

Five wells (45-86, 47-86, 49-86, 50-86, a n d  51-86) a r e  completed i n  the  

uppermost  aqu i f e r  in the  v ic in i ty  of the West Spray  Field. Water table  e levat ions f o r  

these wells a r e  shown on Figures  1 through 4 fo r  March,  June ,  August, a n d  November 

1987, respectively. Based on  these maps, ground-water  f low i n  the  vicini ty  is 

genera l ly  f rom west to east  wi th  some portion of the f low toward  the nor th  (well 47- 

86). Well  51-86 was upgradien t  of the spray f ie ld  a t  the time of these water  level 

measurements; however, spray  i r r igat ion in the a rea  may have reversed ground-water  

f l o w  direct ions in  the past. N i t r a t e  has  historically been detected i n  well 51-86 

ind ica t ing  this  well has been impacted by the West Spray  Field. O n e  al luvial  monitor  

well is located within the  West Spray  Field (49-86) and  three wells a r e  located 

downgradien t  of the  un i t  (45-86, 47-86, a n d  50-86). 

One addi t ional  monitor  well is necessary a t  the  West Spray  Field fo r  the  

a l t e rna te  monitoring system to comply with 6 CCR 1007-3, 265.91(a). An addi t iona l  

upgradien t  well will be installed fu r the r  west of the West Spray Field where i t  will  

not  be impacted by the fac i l i ty  (6 CCR 1007-3, 265.9l(a)(l)(ii).  Grave l  mining  

opera t ions  west of well 51-86 restricted the location of  a n  upgradient  well d u r i n g  

1986; however, another  well will be installed west of these operations. 
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1 - q  
Site-specific ground-water velocity values fo r  t he  Rocky Flats Alluvium a r e  

presented i n  Section E of the Post-Closure Care Permit Application for  R'ocky Flats 

Plant (Rockwell International, 1986c) and in the 903 Pad, Mound, and East Trenches 

Remedial  Investigation Report (Rockwell International, 1987). These references 

report  a maximum ground-water velocity of 84 feet per year (ft /year) fo r  the Rocky 

Flats Alluvium which is the uppermost aquifer  a t  the West Spray Field. 

i I.'.. 
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Ground-water quality d a t a  f o r  the West Spray Field alluvial wells a r e  

. I' 

presented i n  Attachment A. These data  include volatile organic, metal, radionuclide, 

and inorganic results for  the init ial  1986 sampling and the four  quarters of 1987. 

4.0 PRESENT LANDFILL 

T h e  Present Landfill,  located in the northern Rocky Flats Plant bu f fe r  zone, 

has  been in  operation since 1968. The landfill was f i rs t  identified as a RCRA 

regulated unit  in the fall  of 1986 d u e  to the presence of materials contaminated with 

listed hazardous wastes entering the landfill.  

A ground-water intercept system was built around the landfil l  in 1974 to 

minimize the quantity of ground water entering the landfil l ,  and to manage any  

leachate potentially generated in the landfill.  The ground-water intercept system 

should effectively separate the ground-water flow outside the landfil l  f rom any 

ground-water contained in the fill. The actual effectiveness of this system is under 

evaluation, and  results of this investigation wil l  be presented i n  t h e  Revised Present 

Landfil l  Closure Plan scheduled f o r  submission in  July, 1988. 

Also in 1974, the drainage downstream of the landfil l  was dammed and a pond 

formed at  the toe of the fill. This  pond was designed to collect intercepted ground 

water a n d  surface runoff fo r  monitoring. Samples a re  still routineIy collected from 

this pond. This pond is not shown on the enclosed water table maps; however, i t  is 

being characterized and will also be discussed in the Revised Present Landfi l l  Closure 

Plan being submitted in July, 1988. 

T h e  uppermost aquifer a t  the Present Landfill is composed of the Quaternary 

Rocky Flats Alluvium, colluvium, and  valley fill alluvium. Two  alluvial wells were 
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installed in the uppermost a q u i f e r  a t  the Present Landf i l l  in  1986. 10-86 completed i n  

Rocky  Fla t s  Alluvium is upgrad i in t  of the unit, a n d  7-86 completed i n  valley f i l l  

a l l uv ium is downgradien t  of  t he  landfill.  Two  addi t iona l  wells (71-87 a n d  72-87) 

were  installed downgradien t  of the Present Landf i l l  in 1987 to character ize  

downgradien t  ground-water  qua l i ty  in  accordance with 6 CCR 1007-3, 265.91(a)(2), 

a n d  11  new wells were  instal led wi th in  the landf i l l  to eva lua te  the ground-water  

in te rcept  system. Wells sur rounding  the ground-water  intercept  system a r e  not 

i n t ended  for  long-term ground-water  monitor ing unless 1988 sampling results ind ica te  

t h e  need fo r  cont inued monitor ing a t  these locations. 

! I  

4 I-*, 
I 

Presented below a r e  evaluat ions of ground-water  e levat ions a n d  rates  of 

migra t ion  a t  the  Present Landf i l l  pursuant  to 6CCR 1007-3, 265.93(f) a n d  265.94(d)(2), 

respectively. A more detai led a n d  in-depth discussion of  these d a t a  will be presented 

i n  the  Revised Present Landf i l l  Closure Plan scheduled fo r  submission i n  July, 1988. 

4.1 Evalua t ion  of Ground-Water Elevations 

Four  wells (7-86, 10-86, 71-87, and  72-87) a re  completed in the uppermost 

a q u i f e r  in the vicinity of the Present Landfi l l .  Water table elevations f o r  wells 7-86 

a n d  10-86 are  shown on  Figures  5, 6, and  7 for  March,  June,  a n d  August, respectively. 

Based on these maps, ground-water  f low in the vicini ty  is f rom west to  east. Since 

t h e r e  were only two wells completed in the uppermost aqu i f e r  f o r  the f i rs t  th ree  

qua r t e r s  of 1987, these da t a  a re  not contoured. F igure  8 shows the water  table  

conf igura t ion  a t  the Present Landf i l l  f o r  J anua ry  1988 a f t e r  completion of the 1987 

a l luv ia l  monitor  wells. Th i s  map  also shows al luvial  ground-water  f low f r o m  west to 

east  a t  the landfill.  

4.2 Migration Rates 

Site-specific ground-water  velocity values for  the  Rocky Flats  Alluvium and  

Nor th  Walnut Creek valley f i l l  a l luvium a re  presented in  the  903 Pad,  Mound, and  

East  Trenches Remedial Investigation Report  (Rockwell  Internat ional ,  1987) and  in 

Sect ion E of the Post-Closure Care Permit Applicat ion f o r  Rocky Flats Plant  

(Rockwell  Internat ional ,  1986c), respectively. These references report  a maximum 

ground-water  velocity of 84 f t /year  for  the Rocky Fla t s  Alluvium a n d  a maximum 

ground-water  velocity of 9 f t /year  for  the Walnut Creek valley f i l l  . a l luv ium.  
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Ground-water quality data for  the Present Landfil l  alluvial wells are  presented 

in Attachment B. The'se data include volatile organic, metal, radionuclide, and  

inorganic results for  the, initial 1986 sampling and  the four  quarters of 1987 where 

available. 

I 2  

!'q . .  
I. I 

5.0 SOLAR EVAPORATION P O N D S  

T h e  Solar Evaporation Ponds a t  the Rocky Flats Plant have been utilized for  

waste management since 1953. The  ponds were first  identified as possibily being 

R C R A  regulated in 1985. Ground-water monitor wells were first installed in the area 

in 1960 a n d  at various times thereafter. T h e  existing wells a t  the Solar Evaporation 

Ponds d i d  not meet the design criteria specified by EPA (1985). Therefore, 22 new 

stainless steel wells were installed in the vicinity of the ponds in 1986, and  four  

addi t ional  wells were installed in 1987. 

T h e  presence of ni t ra te  in ground water downgradient of the solar ponds 

prompted ground-water remedial action in the area in 1971. Six interceptor trenches 

were excavated northeast of the ponds to intercept ground water and pump i t  back to 

the ponds. In  1980 an extensive frcnch drain sys tem was installed on the hillside 

northeast  of the ponds, and the interceptor trenches were abandoned. Ground water 

collected in the french drain system is collected at  the Interceptor Pump House and  

pumped back to the Solar Evaporation Ponds. 

T h e  Quaternary Rocky Flats Alluvium and underlying Cretaceous Arapahoe 

Sandstones comprise the uppermost aquifer a t  the Solar Evaporation Ponds. Alluvial 

wells 24-86 and 56-87 are located upgradient of the facility, and alluvial wells 15-86, 

17-86, 20-86, 22-86, 26-86, 28-86, 29-86, 37-87, and 38-87 are  located downgradient of 

the facil i ty.  Bedrock well 23-86 is upgradient of the ponds, and downgradient 

bedrock wells include 14-86, 16-86, 25-86, 27-86, 30-86, 31-86, 32-86, and 39-87. 

Presented below are evaluations of ground-water elevations and  rates of 

migration at  the Solar Evaporation Ponds pursuant to 6 CCR 1007-3, 265.93(f) and  

265.94(d)(2), respectively. More detailed and  in-depth discussions of these' data  will be 

presented in the Revised Solar Evaporation Ponds Closure Plan scheduled for  

completion i n  July, 1988. 
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5.1 Evaluation of Ground-Water  Eleva t ions  

! 'i 

, .-- Eleven wells a r e  completed i n  sur f ic ia l  mater ia ls  a t  the  Solar  Evapora t ion  

Ponds, and  9 wells a r e  completed in  sandstones of the  Arapahoe Format ion .  F igures  

9, 10, 11,  and  12 show the water  table  elevation in surf ic ia l  mater ia ls  a t  t he  Solar 

Evaporat ion Ponds fo r  March, June ,  August, and  November 1987, respectively. Based 

on  these maps, a l luvial  g round water  f lows generally f r o m  the west to the  east  a n d  

nor theas t  downgradient  of the  ponds. Previous potentiometric su r face  maps  have  

shown  some component of f l o w  to the  south (Rockwell Internat ional ,  1986a); however ,  

t h e  a rea  south of  the  ponds was  unsa tura ted  du r ing  the  t ime f r a m e  of  these maps. 

I :. 
t .  

Bedrock wells in  the  v ic in i ty  of  the solar evaporat ion ponds a r e  comple ted  in  

d i f f e r e n t  s t ra t igraphic  units, a n d  thus, a potent iometr ic  sur face  m a p  of  a given 

sands tone  uni t  cannot  be constructed.  Ground-water  f low in ind iv idua l  sandstones is 

bel ieved to be f rom west to  east  based on  regional da t a  (Robson a n d  others ,  1981) and  

s i t e  specif ic  da t a  a t  the 903-Pad Area (Rockwell Internat ional ,  1987). 

5.2 Migration Rates  

Site-specific ground-water  velocity values fo r  the Rocky Flats  Al luvium and  

N o r t h  Walnut Creek valley f i l l  a l luv ium a re  presented in  the 903 Pad ,  Mound,  and  

Eas t  Trenches Remedial  Invest igat ion Report  (Rockwell In te rna t iona l ,  1987) a n d  in 

Sect ion E of the Post-Closure Care  Permit Application f o r  Rocky Flats  P lan t  

(Rockwell  Internat ional ,  1986c), respectively. These references repor t  a max imum 

ground-water  velocity of 84 f t / y e a r  fo r  the Rocky Flats Alluvium a n d  a maximum 

ground-water  velocity of 9 f t / y e a r  f o r  the Walnut Creek valley f i l l  a l luv ium.  

Ground-water  qua l i ty  da t a  fo r  the Solar Evaporat ion Pond a l luv ia l  wells a re  

presented in Attachment  C. These d a t a  include volatile organic, metal ,  radionucl ide,  

a n d  inorganic results fo r  the ini t ia l  1986 sampling and  the f o u r  qua r t e r s  of 1987 

where  available. 
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J : Praant bela detection l i a i t  

B : Present in laboratory blank 
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well Field Dale 
n u h r  5 4 s  Hulbar Swled Qtr. lhita lolwns 

yest bray f i e l d  Alluvial Wells lbgradient 

I081 
1081 
1081 

. 1081 
1081 
5186 
5186 
5186 
5186 
5186 
S p  

6108108860 
10-81-05- 11-81 
10-81-06- 18-87 
10-81-08-20-81 
IO-81-01-12-88 
6518611w 
51-86-05- 13-81 
51-86-06-11-87 
51-86-06-11-81 
51-86-08- 19-87 
51-86- I?-10-81 

W@/& 
OS/ll/81 
06/l8/8l 
08/20/81 
01/12/88 
ll/Ol/% 
OSll3/81 
c4/ I 7/81 

oa/l9/8l 
I?/ 10/8l 

06/ 11/87 

he51 Spray field Alluvial Wells DMcngradient 

4% 

4% 
471 
4% 

4986 
5086 
WBa 
508h 
5086 
m. 
wB6 
4 186 
4 1 1  
4 105 
4105 
4 186 
4186 
4186 
4586 
4586 
4586 
4%. 
4% 
4% 
4% 

4% 

Notes: 

&%I 1w 11/24/86 
49-Bb-04-08-81 04/08/81 
49-86.06-18-87 06/18/81 
49-86-08-24-81 08/24/87 

6508610860 l0/3l/eb 
650861086? IO/J1/86 
SO-86-05- I 1-81 OS/ 11/81 
9-86-06- 16-81 061 16/81 
9-86-08- 14-61 Os/ 14/81 

G47LllLO Il/Ol/Sa 
C41L11862 Il/07/86 
47-86-05-13-81 05/13/81 

41-86-08-13-87 08/13/81 
41-86-10-05-81 lO/O5/8l 
41-86-10-05-81 lO/OS/Sl 
C458610860 l0/16/86 
M58610862 lO/l6/86 
45-86-05-15-61 05/14/81 
45-L-06-12-81 06/12/81 
45-86-08-14-81 oS/l4/87 
45-86-09-30-81 09/30/81 
45-86- 10-01-81 lO/Ol/8l 
45-86-IO-01-81 lO/Ol/8l 

49-86-12-11-81 12114lBl 

9-86-12-10-81 12/l0/8l 

41-96-lk-c-81 06/22/81 

I 
2 
3 
4 

I 
2 
3 
4 

1 
2 
3 

4 

I 
2 
3 

4 4 I 

. .  -~ 

. .. 

Groundwater Volatile O r g e i i i c  Heeults 

for  Regulated llnite at I t o c k y  F l a t s  Plant 

Olloro t l h y l  lo la l  
banima benrma Styrene Xylmes 

s u  5 u  
NR WR 
WA NR 
WR NR 

s u  5 u  
2 5  5 u  

I(R NR 
WR HR 
IIR HR 

s u  5 u  
I@ nn 

s u  5 u  
la NR 
HR NR 
NR NR 

5 u  5 u  
5 u  5 u  
s u  s u  

WR NR 
nR NR 
NR WR 

s u  5 u  
S U  5 u  
3 1  5 u  

HA HR 
NR NR 
w HR 

L U  5 u  
NR NR 

s u  s u  
s u  5 u  

WR NA 
NR HA 
NR NR 

5 u  5 u  
HA n.4 
NA HR 

s u  
NR 
w 
NR 

5 u  
5 u  
m 
WR 
I1R 
HR 

s u  

s u  
HR 
NR 
HR 

5 u  
s u  
s u  

NR 
NR 
m 

s u  
s u  
s u  

NR 
NR 
NR 

5 u  
NR 

5 u  
5 u  

NR 
NR 
WR 

54 
WII 
NR 

s u  
NR 
NR 
NR 

5 u  
s u  

NR 
NR 
NR 
NR 

s u  

5 u  
HA 
NR 
HA 

5 u  
5 u  
5 u  

NR 
NR 
NR 

5 u  
s u  
s u  

HA 
NR 
NR 

5 u  
WR 

I J  
2 5  

NR 
HA 
HR 

HA 
HR 

s u  

o u  
HR 
NR 
HA 

s u  
5 u  

NR 
HA 
NR 
NR 

I 

5 u  
NA 
NA 
NR 

5 u  
s u  
5 u  

HA 
NR 
HA 

5 u  
5 u  
5 u  

HA 
NR 
NR 

5 u  
HR 

5 u  
s u  

NR 
HA 
HR 

5 u  
NR 
NR 

I -, - .- ... . 
I 

.- 

WR : halyle  not repwted 
NA : lnsufticimt *alar in rll for Malys i i  

U : halyied bul not detected 
J : Present belcu dslectim limit 

B : Present in  laboratory blanl 
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Groundwater Metals Itesults 

for  Regulated Units at Rocky Flats Plant 

sodium 
(Ha), total 

Hidel 
(Hi), total 

lrm Mercury Potassium 1 I I h l U #  napesium 
(re). total (Hp), total -  ( K  ), total ( t i ) .  iota1 141, total 

-___ 

Wall field Ddta 
Msr Swls lkubsr Sapled Rtr. 
- - -  
Nest $ray field Alluvial Yells w a d i d  

1081 
1081 
loBl 
1081 
1081 
5186 
5186 
5186 
SI86 
SI& 
SI86 

~108108860 
10-81-05-11-87 
10-81-06- 18-87 
10-81-08-20-87 
IO-8I-OL-12-Ea 
65186118M) 
51-86-05- 13-07 
51-86-06-17-87 
51-86-06-17-87 
51-86-08-19-81 
SI-86-12-ICE7 

@lW86 
OSlll/87 
06/18/87 
08/20/8J 
Ol/l2/Ea 
I l/07/86 
os/ 13/87 
Mll7l87 
06/17/81 
Os/l9/87 
I2/lO/87 

0.020 u 
0.oOW 
0.0061 u 
O.CQ99 
0.0061 u 
0.023 
0.0174 U 
0.0061 u 
0.0065 u 
0.0065 u 
0.0141 

0.270 
0. 0187 
0.0144 
0.0246 
0.0317 
0.075 U 
0.0711 
0.0069 U 
0.0069 U 
0.5748 
0 . W 9  

0.0007 
0.0002 u 
0.002 u 
0.0002 u 
0.0002 
0.0002 u 
0.0002 u 
0.0002 u 
o.ooo2 u 
0.0002 u 
0.0002 u 

0.560 
5.0 u 
5.0 U 
1.0 

HR 
I .07 
5.0 u 
5.0 u 
5.0 u 
0.6 

UR 

NR 

NR 
NR 
HR 
HA 
NR 
NR 
NR 
HR 
NR 

nR 
6.600 
2.7824 
2,9793 
3.5620 
2.WI 
0.00192 
4.971 
3.3494 
5.5494 
3.4800 
2.9424 

0.010 u 
0.0051 u 
0.0051 U 
0.0051 u 
0.0051 u 
0.071 
0.0265 
0.0065 
0. ow5 
0.0242 
0.0051 u 

0.510 
0.0220 u 
0.m u 
0.0220 u 
0.0220 u 
0.100 u 
0.0220 u 
0.om u 
0.0220 u 
0.0220 u 
0.0220 u 

11.000 
10.6409 
9.5838 

14.4885 
10.0773 

14.6574 
9.4255 
9.42U 
16.3487 
9.5898 

21.4 U 

0.077 
0.0370 U 
0.0370 U 
0.0370 U 
0.0370 U 
0.029 
0.0370 U 
0.0370"u 
0.0370 U 
0.0370 U 
0.0370 U 

Was1 $ray f i e l d  Alluvial Yells Dmgradimt 

29.500 

27.8577 
26,6908 
21.2591 
12.100 
11.70 

12.9888 
9.6210 
10.7212 
1o.m 
16.400 
14.700 
15.6347 
13.0181 
17.2126 

13.2303 
13.4 
13.9 

7. 5532 
6.5707 
10.7756 

~6.0~78 

NA 

NA 
NA 

10.8467 

... 
0.020 u 
0.0370 U 
0.0370 U 
0.0370 U 
0.0370 U 
0.010 u 
0.020 u 
0.0701 
0.0370 U 
0.03JO U 
0.0370 U 
0.010 0 

O.OS70 U 
0.0370 0.0370 U U 

HA 
0.0370 U 
0.040 U 
0.040 U 

. 0.0370 ..U. 
0.0370 U 
O.OJ70 U 

1 
IWI 

0.020 u 

0.0370 U 

4986 
4% 
4986 
4pBb 
4986 
yl86 

5% 
5086 
5086 
3x6 
5086 
47b 
4786 
4186 
4786 
4786 
4 786 
4786 
4586 
4586 
4% 
4586 
4586 
4586 
4586 
4586 

6498611860 
49-&04-08-8J 
49-8b-06-18-81 
49-86-08-24-81 
49-86-12-14-87 
65086108M) 
6508610862 
50-86-05- I1 -87 
50-86-06-16-87 
50-86-08-14-87 

6(78611860 
6478611862 
4J-86-05-13-87 
47-86-06-21-87 
47-86-08- 13-81 
47-86- 10-05-87 
47-86-'1&05-87 
64S8610860 
6458610862 
45-86-05- 15-87 
45-86-06-12-87 
45-86-08-14-87 
45-86-09-Jo-87 
45-86- 10-01-87 

so-86-12-io-ei 

45-55- 10-01-87 

Ill24leb 

061 lEl87 
08/24/e7 
12/14/81 
10/31/86 
l0/5l/86 
05/ll/87 

08/l4/87 
12/10/87 
11/01/86 
11/01/86 
05/l3/87 
06/22/87 
Oe/l3/87 
l0/05/87 
l0/05/87 
lO/l6/86 
101 16/86 

04/08/87 

06/16/81 

OS/l4/87 
06/12/87 
08/l4/87 
W/30/87 
10/01/87 
lOlOll8l 

0.020 u 
0.006) u 
0.0061 u 
0.0084 
O.Oo80 
0.025 U 
0.020 u 
0.0261 
0.w u 
0.0061 u 
0.om 

0.020 u 
0.0087 
0.w u 
0.0068 

NR 

0.020 u 

0.006JT 
0.010 u 
0.020 u 
0.0061 u 
0.0061 u 
0.0068 u 

UR 
w 

0.OoM u 

0.075 U 0.0002 u 
0.0295 o.ooo2 u 
0.0078 0.0002 u 
0.0211 0.0002 u 
0.W ItR 
0.181 o.wo2 u 
0.076 0.0002 u 
0.5953 0.0002 u 
O.oW9 U o.ooo2 u 
0.0106 o.oO02 u 
0.4740 0.0002 u 
0.075 U 0.0002 u 
0.075 U 0.0002 u 
0.0069 U 0.0002 u 
0.0147 0.003 
0.0149 0.0002 u 

0.W9 U o.ooo2 u 
M NR 

0.252 0.00021 
0.242 0.0016 

0.0948 0.0002 u 
0.0311 0.0002 u 
0.0495 0.0002 u 

NR wq 
NA UR 

0.0145 0.0002 u 

1.000 u 
5.0 u 
5.0 U 
1.3 

1.490 
2.160 

NR 

5.0 u 
5.0 U 
0.e 

NR 
1.ooo u 
1.040 

5.0 u 
5.0 u 
0.5 

0.57 
0.623 
0.540 

WA 

5.0 u 
5.0 u 
0.6 

UA 
UR 

0.67 

NR 
NR 
NR 
UR 
HA 
NR 
NR 
NR 
HA 
HR 
NR 

NR 
NR 
NA 
NR 

nR 

nA 
0. I u 

NR 
NR 
NR 
NR 
NR 
N4 
NR 

0.1 U 

7.640 
7.5621 
5.6582 
4,3797 
2.8133 
5.430 
5.540 
5.5889 
5.1092 
5.0253 
4.8416 
2.230 
I .990 

3.8325 
3.1143 
3.1834 

2.m 
5.90 
5.40 

2.6072 
2.1295 
2.3749 

NII 

UA 
HA 

3.24% 

0.476 
0.2?89 
0.0248 
0.0210 
0.005I u 
0.347 
0.374 
0.1940 
0.0051 u 
0.0051 u 
0.0051 u 
0.086 
0.093 
0.0325 
0.0263 
0.0192 

0.0139 
0.019 
0.091 
0.0141 
0.0051 U 
0.m2 

NR 
HA 

HA 

0.00Sl u 

0.100 u 

0.0220 u 
0.0120 u 
0.0220 u 
0.100 u 
0.100 u 
0.0210 u 
0.0220 u 
0.0220 u 
0.0220 u 
0.100 u 
0.100 u 
0.0120 u 
0.0220 u 
0.0220 u 

0.0220 u 
0.100 u 
0.100 u 

0.0220 u 
0.0220 u 
0.om u 

IW 
)(A 

0.m u 

0.0220 u 

M 
4 

4 

U : Mlalyred but not datecled 
J : Presml bala detection limit 

B : Present in Ihofatory blanl  Hotn:  KI : Malyts not reported 
hh : Inwllicimt mater i n  well lor analysis 



1081 
1081 

1081 
1081 
5186 
5186 
SI86 
SI86 
SI86 
5186 

io81 

6108108860 
I O - ~ I - O S - I I - ~ ~  
10-81-~-1e-e7 
10-81-08-20-87 
10-81-01- 12-ae 
6)18611w ' 

51-86-05-13-81 
51-86-06-17-87 

51-86-08-19-87 
51-86-12-10-87 

S I - ~ - ~ ~ - I I - ~ I  

kest Spray f i e l d  llluvial Nalls &gradient 

4986 
4986 
4% 
4986 
4986 
m 
5086 
y)86 
y)86 

we6 
5086 
4186 
4786 
4786 
4786 
4786 
4186 
4786 
4586 
4586 
4586 
4% 
4586 
4586 
4586 
4% 

nOtfJS: 

1 
2 
3 
4 

1 
2 
3 
4 

I 
2 
3 

4 

1 
? 
3 

4 

Lead 
(Pb), total 

0.005 u 
0.005 u 
0.010 
0.005 u 

#R 
0.005 u 
0.m u 
0.056 
0.036 
0.005 u 

WI 

0.005 u 
0.0050 u 
0.020 
0.005 u 

ICR 
o.on 
0.016 

0.0050 u 
0.015 
0.005 u 

HA 
0.005 U 
0.005 u 
0.005 u 
0.W 
0.005 u 
- NO 

0.005 U 
0.005 u 
0.005 u 
0.0050 u 
0.011 
0.005 u 

HA 
NA 

0.002 J 

Croundwn ter Me ta Is l tesu 1 ts 

for Regulated Units at R o c k y  F l n t s  P l a n t  

fmtimy 
(sb), total 

0.010 u 
0.06oO u 

0.06 u 
0.02 u 
0.02 u 
0.w u 
0.06 u 
0.w u 
0.06 u 
0.02 u 

HA 

0.055 U 
0.06 u 
0.06 u 
0.02 u 

WA 
0.w u 
0.w u 
0.06 u 
0.06 u 
0.02 u 

HA 
0.060 u 
0.M u 
0.w u 

0.06 u 
0.01 u 

1 
0.02 u 
0.050 u 
0.0% u 
0.06 u 
0.06 u 
0.02 u 

NA 
nA 

0.011 J 

0.m u 
0.0050 u 
0.00s u 
0.005 u 
0.W J 
0.005 u 
0.005 u 
0.005 u 
0.005 U 
0.005 u 
0.005 u 

0.005 U 
0.005 U 
0.005 u 
0.005 u 

I(A 

0.00s u 
0.005 u 
0.005 u 
0.005 u 
0.005 u 
0.005 U 
0.m u 
0.005 u 
0.050 u 
0.m u 
0.005 u 

M 
0.005 u 
0.001 u 
0.002 u 
0.00s u 
0.005 u 
0.005 u 

4 4  
HA 

0.005 u 

Strontium 
(St]. total 

0.068 
0.0832 
6.0908 
0.0963 
0.145 
0.080 u 
O.l2?7 
0.0913 
0.C91S 
0.0964 
0.0929 

0.205 

0.14~7 
0.1843 

0.13% 
0.0711 
0.164 
0.150 

0.119 
0.1768 
0.1791 
O.IBJ4 
0.080 u 
0.080 u 

0.1075 
0.0933 
0.0998 

0.0903 

0.193 
0.063J 
0.05% 
0.0617 

NA 

o.iw 

NR 
NR 

0.0847 

lhdlllUl 
I l l \ ,  to ta l  
_ _ _ ~  

d 0301 
0.01 u 
0.01 u 
0.01 u 

0.010 u 
0.0100 u 

0.01 u 
0.01 u 
0.01 u 

NR 

N A  

0 010 u 
0.0100 u 

0.01 u 
0.01 u 

NA 
0.010 u 
0.010 u 

0.0100 u 
0.01 u 
0.01 u 

NR 
0.005 u 
0.010 u 
0.01 u 
0.01 u 
0.01 u 

0.01 u 
0.010 u 
0.010 u 

00100 u 
0.01 u 
0.01 u 

NR 
NR 

HA 

0.01 u 

Vanadium 
( V  1 ,  total 

1 inc 
(In), total 

0.8% 
0.0240 U 
0.0245 
0.0240 U 
0.0240 U 
0.025 u 
0.0240 U 
0.0240 U 
0.0240 U 
0.0240 U 
0.0240 U 

0.025 u 
0.0240 U 
0.0240 U 
0.0240 U 
0.0240 u 
0.025 u 
0.025 u 
0.0240 U 
0.0240 U 
0.0240 U 
0.0140 u 
0.025 U 
0.025 u 

0.0240 U 
0.0275 
0.0240 U 

HA 
0.0240 U 
0.02s u 
0.025 U 

0.0240 U 
0.0140 U 
0.0240 U 

Nb 
NA 

0.0334 

o.om 
0.04 

0.0200 u 
0.l8Ss 
0.0398 
0.039 
0.07 

0.m u 
0.0200 u 
0 . o u  
0.om u 

0.020 u 
0.49 

0.0200 u 
0.0267 
0.0200 u 
0.063 
0.ou 
0.07 

0.0200 u 
0.0231 
0.0269 
0.047 
0.054 
0.02 

0.0200 u 
0.0264 

0.om u 
0.006 
.0.00s u 
0.02 u 

0.0200 u 
0.0498 

IIA 
IIA 

M 

0.0200 u 

14 : lhrlyte not reported 
WI : lnwfficirnt uter in ell fa analysis 

U h a l y r e d  but not detected 
1 : Prswnt belca detecticn limit 

B : Present in laboratory bldi ih  



Groundwater Inorgarlic l t e s u l t s  

for Regula ted  U n i t e  a t  R o c k y  F l a t s  P l a n t  

N i l i c t e -  
N i l 1  ile-Nltrogen Sulfate Total Oissolved Solids fluor ida 
-. -- 

Chlorib Cymids. lolrl 

mt spray Field Rlluvial Yells Upqradirnt 

> :. . , . I  6108108860 
Ib81-05-11-87 
10-81-06- 18-87 
10-8I-08-2m 
10-81-01-12-88 
651861lsM) 
51-86-05-13-81 
51-86-06-11-81 
51-86-w-11-87 
51-86-08-19-81 
51-86-12-10-81 

0 8 l ~ I e s  
OS/ll/81 
06/18/81 
08/20/81 
01/12/88 
II/Ol/M 
05/lY87 
06llll87 
06/ l l /8 l  
@/19/8l 
121 lOl87 

5.1 
8.60 

444 
3.19 
5.69 

1.3 
5.10 
5.00 
5.00 
4.15 
5.20 

30 
20.2 
23.1 
30.6 
13.3 
1.6 
9.5 

10.4 
9.10 
9.70 
9.39 
2.9 
2.7 

3.60 
2.42 
I.% 

0.0016 q/l 
1.0 u q/l 
1.0 u q/l 

1 u q/l 

0.00s u J I  
1.0 u q/l 
1.0 u q/l 
1.0 u q/l 

I u q/l 

WA 

NR 

128 
123 
110 
165 
IS2 
211 
145 
141 
141 
149 
I26 

19 q/l 
28.0 q/l 
36.9 q/l 

39 q/l 

3 u w/l 
36.0 J I  

38.5 q/l 

46.4 q/l 

31.6 q/t 
31.6 q / I  

46.2 q/I 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
2.00 q/l 
1.30 q/I 
7.65 q11 
6.10 rg/l 

NR 
4.bS q/l 
4.60 q/I 
4.M) q/l 
5.15 q/l 
3.45 

q/l$ 

3 u 4 1  
20.0 q/l  
22.0 q/l 
21.0 q/l 
23.5 q/1 

J I  s/l 
31.0 q/l 
28.0 J I  
28.0 q / l  

1% 1911 
26.5 q/l 

Ysst $ray f i e l d  Alluvial Hells Danqadimt 

11/24/86 

06/l8/87 
@/24/8l 
12/l4/87 
l0/31/86 
I0/31/86 
05/ll /81 

08/l4/8l 
12/l0/81 
11/07/86 
l l /OlD6 

08/ 13/81. 
lo/os/el 
lO/05/8l 
10/16/86 
lO/l6/86 

04/08/8J 

06/lb/87 

051 13/87 
06/2?/87 

OS/l4/81 
06/12/81 
@/l4/81 
09/J0/81 
lOlOl/81 
lO/Ol/87 

NR 
9.10 J I  
16.3 mg/l 
12.6 q/I 
b . 9  q/1 

NR 
NR 

0.87 q/l 
1.70 q/l 
0.81  q/i 
0.63 q/l 

HR 
NR 

1.0 q/l 
1.10 q/I 

1.2 q/l 

1.1s q/l 

0.54 q/l 

0.73 q/l 

1.02 q/l 

NR 

NR 
NR 

0.51 Dg/f 

HA 
NR 

29 411 
I50 mg/1 

19.0 q/l 
I340 q/l 
16 
16 d1 

28.0 q/l 
13.3 q/1 
12.5 q/l 
21.4 q/l 
20 ag/l 
18 411 

1.80 Bgll 
1.0 u q/l 
3.5 q/l 

30.3 q /1  

I 
2.9 q / l  

14 q/l 
13 4 1  

24.5 q/l 
19.0 q/l 
14.5 q/l 

NR 
NR 

17.5 qll  

411 
264 
269 
201 
309 
200 
210 
161 
111 
159 
162 
264 
290 
115 
119 
118 

113 
180 
I60 
143 
92.0 

124 

Nfl 

NR 
NR 

125 

7.0 q/l 

34.0 dl 

48.0 41 

32.8 q/l 

41 4 1  

130 q/I 
NR 

95.0 41 

95.1 q/b 
92.5 q / l  

3.4 q/l 
119 q/l 

HR 
16.0 q/l 
7b.5 q/l 
19.1.-  q/l. 

R 
19.7 q/l 

HR 
la 

n.0 q / l  
18.4 q/l 
39.1 q/l 

R 
R 

45.1 J I  

4% 
4% 
4% 
4986 
4986 
5086 
5086 
5086 
5086' 
5086 
5086 
4186 
4186 
47% 
4186 
4186 
4186 
4186 
4586 
4506 
4506 
4586 
4306 
4586 
4506 
4586 

NOIeS: 

6498bllBM) 
49-86-04-08-81 
49-86-06-18-81 
49-86-08-24-87 
49-86-12-14-87 
65086108M) 
iim610862 
so-86-0s- 11-87 
Y)-86-06-16-81 
50-86-08-14-81 
50-86-12-10-87 
6478611860 
6418611862 
41-86-05-13-81 
41-&-&-72-87 

41-86-10-05-81 
41-86-10-05-81 
G496IbloBM) 
6450610862 
45-86-05-15-81 
45-86-06- 12-87 
45-86-08-14-81 
45-86-09-30-81 
45-86- 10-01-81 
45-86- 10-01 -81 

~ I - M - W  13-87 

0.005 U q/l 
1.0 u q/l 
1.0 u q/l 

I u wJ/I 

0.01 u q/l 
0.01 u q/l 
1.0 u q/l 
1.0 u q/l 

1 u 4/1 

NR 

HA 
0.005 U rg/l 
0.005 u q/l 

1.0 u sg/l 
1.0 u q/l 

1 u 4 1  

0.01 u ag/l 
0.01 u q/l 

1.0 u q/l 
1.0 u q/l 

I u 1911 

NR 
Iw 

WR 
NR 
NR 

NR 
NR 
NR 
NR 
WR 
NR 
WR 
NR 
NR 
nR 
HR 
WA 
NR 
HR 
HA 
HR 
NR 
HR 
NR 
MA 
HR 
HA 
NR 
HA 
I 
NR 

I 
2 
3 
4 

I 
2 
3 
4 

I 
2 
3 

4 

I 
2 
3 

4 

N L  
2.4 41 
6.1 rp/l 
5 .9  qll 

4.w q/i 
9.30 dl 
6.39 q/I 

NR 
nn 

6.5  q / 1  

.- 

I '  

.. . 
u rmalyrsd but nat datscted 
J : P r m t  bela dstectim lirit 

8 : Present in labcwatory blul 



Groundwater Inorgeti i c  Iteaul Ls  

for  Regula ted  U n i t s  a t  Rocky F l a t s  P l a n t  

1 Ysst spray field Rlluvitl Wells LWadiml 

loel 

1081 
ice1 

m i  
imi 
5186 
5186 
5186 
5186 
5186 
5186 

6 1 0 9 1 W  
IO-81-05-11-87 
10-81-06-18-81 
10-81-08-20-81 
10-81-01-12-88 
6518611860 
51-86-05- 13-87 
51-86-06- 11-81 
51-86-06-17-81 
SI-u-08-19-81 
si-86-iz-io-u 

oe/oa/es 
OS/l l/El 
06llapl 
08/20/81 
Ol/lZ/sS 
ll/Ol/Sb 
05/13/87 
06/11/81 
W/11/81 
oe/19/El 
12/10/81 

Wt $ray field Alluvial Yells Dangradimt 

4986 
4% 
4986 
4% 
4986 
YJM 
y)Bb 
5086 
5086 
9% 
yx16 
4 186 
4186 
4186 
4186 
4186 
4186 
086 
4586 
4586 
4586 
4586 
4% 
4586 
4586 
4586 

649Bb118M) 
49-86-04-08-81 
49-86-06-IE-81 
49-86.08-24-81 
49-86-12-14-81 
65086108M) 
650%10862 
50-86-05- 11-87 
50-86-06- 16-81 
50-86-08-14-87 
50-Bb-12-10-87 
6478611860 
6478611862 
41-86-05- 13-87 
47-86-06-22-87 
41-86-08-13-87 

11-86-10-05-81 
645861oBM) 
6458610862 
45-86-05- 15-87 
45-86-06-12-81 
45-86-08-14-81 
45-86-09-10-81 
45-86- 10-01-81 
4586-10-01-81 

41-86-m-05-ei 

11/24/86 
oc/as/tll 
06/18/8l 
@/24/87 
I ?/ 14/81 
10/31/86 
10/31/1 
OS/ I 1/87 
06/16/87 
G%/l4/81 
121 l0/81 
11/07/86 
11/01/86 
os/ 13/87 
W/22/87 
09/13/87 
10/05/El 
lO/05/8l 
10/16/86 
lO/Ih/86 
OS/ 14/87 
061 12/87 
m / i c p i  
op/Jo/81 
lO/Oll81 
lO/Ol/81 4 

21 J I  
NR 
KI 
)(R 

IR 

Nll 
NR 
Nll 
KI 
NR 

42 J l  

45 w/I 
WR 
Nll 
NR 
NR 

NR 
IIA 
Nll 
I(R 

NR 

NR 
NR 
I(R 
I(R 

NL 
)(R 
UR 

WI 
NR 
NR 
nn 
WR 
w 

5 u 41 

88 4 

)(A 

NR 
WR 
NR 
HR 
UR 
NR 
NR 
NR 
NR 
WR 

NR 
HR 
wl 
NR 
NR 
NR 
nR 
Nll 
HR 
NR 
NR 
NR 
NR 
HR 
NR 
NR 
NA 
HR 
UR 
NR 
WR 
NR 
NR 
Nil 
NR 
HR 

- 

U : lhrlylsd but Mt d s h t 8 d  
J : Prarnl bela detection l i b i t  

8 : Present in labaralory blank 

... 

-3 :> . 



nest Spray field Rlluvial Wells Upgradient 

1061 
1061 
1081 
1081 
loa1 
5186 
SI86 
5186 
5186 
SI86 
5186 

2108108860 
IO-81-05 11-81 
10-81-06-18-81 
10-81-08-20-87 
10-81-01- 12-88 
CS186118bO 
51-86-05-13-87 

51-86-06-17-87 
51-86-08-19-87 
51-86- 12- I087 

51-86-06-17-87 

w @ / ~  

08/20/87 
Ol/l2/f!a 
I 1/01/86 

05/11/87 
06/18/87 

OS/ 13/81 
06/17/87 
06/17/87 

12/l0/87 
08/l9/87 

West Spray field Rlluvial Hells h g r a d i e n t  

4986 
4% 
4% 

4% 
4% 
5086 
5086 
508a 
1086 
Mab 
SOBb 
47b 
4 786 
4186 
4786 
41Yb 
4 786 
4 786 
4 5 8 6  
4586 
4586 
4 586 
4% 
4% 
4586 
4% 

I(Ole5: 

64WI IW 
49-86-04-08-87 
49%-06-18-87 
49-86-08-74-8J 
49-86- 12- 14-87 
6W108M) 
G108610862 
50-86-05-11-87 
SO-86-06-16-87 
9-86-08-14-87 
50-86-12-10-87 
C4786II~ 
64 7861 I862 
41-86-05-13-87 
47-&-@-?-87 
47-86-08- 13-87 
4J-86-10-05-87 
47-86- 10-05-87 
64S8610860 
645861086? 
45-86-05- 15-81 
45-86-06- 12-87 
45-86-08-14-87 
45-86-09-M-87 
45-86-10-01-87 
45-80- 10-01-87 

I 1/24/86 

06/18/87 
ffl/24/81 
12/14/87 
lO/Jl/& 
I 0/31/86 

06/l6/87 
08/14/87 
12/10/87 
ll/07/86 
11/OJ/86 
05/13/87 

08/ 13/87 
lO/OS/87 
lO/OS/8J 
l0/16/86 
10/16/86 
05/14/87 
06/12/87 
08/14/87 
09/30/8 7 
lO/Ol/87 
I O/O I /8 7 

04/06/81 

os/ I 1/87 

06/22/87 

6rm1 Alpha 

Groundwater 1tadiochernist.t.y Hesul ts 

for Regulated Units at Rocky  Flats Plant 

6rm3 edtr UrmiUr 233, 254 llrarliua 1J5 Uraniua 29 
.- . _ _  

22 +/- 3 pci/l 
-9 11- 0 pc/l 
5 11- 28 pci/l 

29 11- 45 pci/l 
I t/- 9 pci/l 
7 11- 5 will 

I I  11- 7 pc/l 
24 t/- 28 pci/l 
24 +/- 28 pci/l 
6 11- 44 pci/l 

42 t / -  IO pci/l 

0.96 11- 0.24 

0.0 +/- 0.57 
.M 11- .M 

0.0 t / -  1.0 
.os 11- .IO 

0.0 41- 0.06 
0.0 ' I -  0.06 

.IO t/- .IO 

1.8 11- 0.4 
.E +/- .61 

-0.4 I / -  1 . 1  

will NR 
pc/ I 0.0 t / -  .30 pc/l 
will 0.0 t / -  0 . 3  will 
will 0.4 I /-  0.4 pci/l 
wi/l 0.00 t / -  .O? wi/l 
will nR 
wl1 0.0 11- .M pc/l 
wi/l 0.0 11- 0.33 will 
wi/l 0.0 I/- 0.33 pci/l 
will 0.0 I/- 0.3 pci/l 
wi/l .O? 1 1 -  .04 will 

12 I/- 2 wi/l 
0.0 11- .91 wi/l 
3.5 11- 0.9 pci/l 
0.9 11- 1 . 4  wi/l 
. I3  t / -  .09 pci/l 
9.0 +/- 1.0 pci/l 
1.9 t/- 1.0 pci/l 
2.5 t/. I . ?  pc/l 

0.08 11- 0.65 pci/l 

.2J +/- . I 2  pci/ l  

6.0 +/- 1.1 will 

0.0 11- 0.59 pci/l 
0.4 I / -  1 . 4  pci/l 

.I5 11- .09 pci/l 
11 I / -  I pci/l  
IS t / -  2 pci/l 

1.5 11- 1 . 1  w/l 
0.0 11- 0.59 pci/l 
2.0 t / -  1.5 pci/l 

.- HII 
0.099 11- O . l J 4  wi/l 
0.00 + / -  0.06 pci/l 

NR 

IO 11- 2 pci/l 

0.0 11- .u pc/l 

Ha 

nR 
0.4 t / -  1.7 pci/l  

0.6 11- 0.7 pci/l 
. O I  I / -  .03 pci/l 

0.09 t / -  0.U W i / l  

HR 
NR 

.03 ' I -  .4J pc/l 
0.0 + I -  0.05 pci/l  

.01 11- .04 W i / l  
nR 

NR 
nR 

,005 11- .JI  p c / l  
0.0 +I-  0 . 3  pci/l 
4.0 f l -  1 . 4  will 

.04 I / -  .04 pci/l  
n R  

NR 
NR 

.28 +/- .49 pc/l 
0.0 t / -  0.k pci/l 
0.: I / -  0.6 wi/l 

nfi 
HR 

0.00 + / -  0.03 pci/l 

0.59 11- 0.19 will 

0.17 11- 0.42 will 
- 0 . 3  11- 0.6 wi/l 

.?O t/- .12 pci/l 
2.4 t / -  0.5 pci/l 

0.12 i / -  0.31 pci/l 
0.12 11- 0.37 pci/l 
0.0 +/- 0.5 wi/l 
.07 t/- .08 pci/l 

.I2 I/ -  .40 pc/l 

.61 11- .54 pc/l 

12 +/- 2 pci/l 

4.0 t/- 0.9 will 
0.0 t/- 1.0 will 
.01 11- .06 pci/l 
6.3 11- 0.8  pci/l 
5.2 t/- 0.9 wi/l 
J.5 11- 1.2 pc/l 
0 . 2  I / -  0.44 pci/l 

. I8  11- .IO pci/l 
14 11- 2 will 
7.7 t/- 1.2  pci/l 
0 .0  11- .Y) pc/l 

0.36 11- 0.48 pci/l 
5.5 t/- 2.1 pci/l 

.I8 t/-  .06 pci/l  
IO $1- I pci/l 
16 11- 2 will 

0.7 t/-  3.6 will 

NR 

NA 

1.0 11- 0.9 pc/l 
0.0 t/- 0.35 wi/l 
9.8 t/-  2.3 pci/ l  

0.085 t/- O . O l 3  pci/l 
0.02 I / -  0.96 pci/l 

HA 

Strmtium Bp, 90 Plutmiua 239, N O  

0.8 
(1.0 
(1.0 
(1.0 

1.34 
(1.0 
(1.0 
(1.0 
(1.0 

(1.0 
1.s 
(1.0 

2.62 
(1.0 
s.5 

(1.0 

(0.6 
(1.0 
(1.0 

(1.0 

1.61 
(1.0 
2. I 

(1.0 

0.03 11- 0.06 will 
0.32 t/- 0.77 pci/l 
-.32 t/-  .46 pci/l 
0.00 I/ -  .I4 pci/l 
0.06 11- 0.11 pci/l 

0.29 11- 0.8 
0.29 I / -  0.8 pill 
-1 .6  t/- 6.0 pci/l 
0.00 +/- . I 4  pci/l 

.IO 11- .70 w/l 

0.0 I / -  .7I pc/l 

0.02 +/- 0.14 wi/l 
0.0 t/-  2.2  pci/l 

-3 t/- .64 will 
0.00 +/- . 1 8  wi/l 
0.12 11- 0.16 will 
0.02 +/- 0.13 pci/I 

1.0 I / -  1.0 pc/l 

0.42 11- 0.82 pci/l 

0.0 11- 0.67 will 
- .3? t/-  .65 will 
0.00 I / -  .IO wi/l 
-0.05 I / -  0.74 pci/l 
0.09 I / -  0.18 wi/l 

0.0 t/-  0.7 pci/l 
.I1 11- .78 pill 

. I I  t / -  . I 4  will 
0.13 t / -  0.21 pci/l 
-0.02 t/-  0.08 sill 

4.1 '/- 1.8 pcll 
0.0 +/- 0.68 pci/l 
.IO t / -  .86 pci/l 

0.106 41- 0.062 pci/l 
0.00 t/- 0.09 pci/l 

.08 t / -  .7I pC/l 

IUI 

w '4. 

.- 

tin : fnalyts not reporled 
NR : lnwlficient wter in uell  lor malysis 



well Field Date 
Hulber Saqle Nu&r *led Otr. 

- -  
west Spray field Alluvial Yells @gradient 

loa1 
lMl 
1081 
loa1 
1081 
5186 
5186 
5 1 b  
5186 
5186 
5186 

G 1 0 8 1 W  
IO-81-05-11.87 
10-81-06- 18-87 
10-81-08-20-87 
10-81 -01- 12-88 
6sl86IlW 
51-86-05- 13-87 
51-86-ob-17-07 
51-&-06-17-87 
51-86-08- 19-07 
51-86- 12- 16-87, 

08/wea 

06/l8/8l 

01/12/88 

OS/ll/87 

08/20/87 

ll/07/86 
OS/ 13/81 
Q/17/87 
ob/l7/87 
08/19/07 
12/l0/87 

yes[ Spray Field Alluvial wells Camgradient 

4% 

4% 

4986 
4% 
4986 
M8a 
SOBb 

m 
SaBa 
5086 
4 786 
4 786 
47Bb 
4 786 
4 7b 
41& 
4786 
4586 
4% 

4586 
4% 
4% 
4% 
4% 

4% 

w a b  

t4986118M) 
49-86-04-08-87 
49-&-ob- 18-81 
49-86-08-24-87 
49-86-12- 14-01 
GMBbIOBM) 
GMBblOBb2 
50-86-05- 11-87 
50-86-06-16-87 
50-86-08-14-87 
50-86- 12- 10-87 
G478611W 
G4786ll862 
47-86-05-13-81 
47-%-06-2-87 
47-&-08- 13-87 
41-86. 10-05-87 
47-86- 10-05-87 
C45861W 
C4WIOBb2 
45-86-05- 15-07 
45-86-06- 12-87 
45-86-08- 14-87 
45-86-09-30-87 
45-86- 10-01 -87 
45-86- 10-01-87 

11/24/86 
04/08/87 
ob/l8/87 
M/24/87 
12/14/07 
IO/Jl/sb 
l0/31/& 
05/11/87 
ob/l6/87 
08/l4/87 
121 l0/8l 
11/01/86 

os/n/87 

11/07/86 
05/13/87 

08/ 13/87 
l0/05/87 
l0/05/87 
l0/16/86 
10/16/86 
OS/ 14/07 
a/ 12/07 
08/14/87 

lO/Ol/87 
09/30/87 

lO/Ol/8l 

I 
2 
3 
4 

I 
2 
3 
4 

I 
2 
3 

4 

I 
2 
3 

I 

Groundwater Hadiochem I Y 1.r.y Results 

for Regulated Unite at I { o c k y  Flats Plant 

Cesium I37 Ir  i t  iun 

0.03 t/- 0.M pci/l 
0.0 11- 1.2 pc/l 
0.0 +/- 1.2 pci/l 

-.04 +/- .% pci/l 
0.00 11- .41 pci/l 

-0.03 11- 0.M pci/l 
0.0 11- 1.2 pc/l 
0.0 t/- 1.3 pci/l 
0.0 11- 1.3 pci/l 

-.M t/- .47 pci/l 
0.00 11- .I9 pci/l 

NR 
NR 
NR 
NR 
NR 
HR 
NR 
HA 
NA 
HR 
NR 

0.M t/- 0.10 pci/l  
0.0 t/- 4 .4  pci/l 
0.0 11- 1.3 pci/l 
.03 t/- .45 pci/l 

-0.01 t/-  0.08 pci/l 
0.03 t/- 0.09 pci/l 
0.0 11- 2.0 pc/l 
0.0 $1- 1.2 pci/l 

-.04 11- . 43  pci/l 
0.00 11- .I9 pci/l 

-0.01 t/- 0.08 pill 
-0.02 t/- 0.08 pill 
0.0 11- 1.5 pc/l 
0.0 t/- 1.2 pci/l 

-.M t/- .82 pci/l 

0.00 t/-  .OS pci/l 
0.M t / -  0.07 pci/l 
-0.01 t/- 0.M pci/l 

0.0 +/- 1.5 pci/l 
.69 +/- .91 pci/l 

-0.019 t/- 0.036 pci/l 
0.M t/- 0.44 pill 

NA 

N L  

0.0 +/- 1.4 pc/l 

NA 

NR 
NR 
HA 
NR 
NR 
NR 
HA 
HA 
NA 
NR 
HA 
HA 
NR 
nR 
NR 
NR 
HA 
WR 
NR 
NR 
tU7 
NA 
NR 
HA 
NR 
NR 

' i  

. .  

I 

. .  

b 

' /  .. . 
. .  

: _/. 

Notes: NR : lhalyte not reparted 
HA : lnwfficisnt rater in  ~ l l  tar lnalysis 
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ATTACHMENT B 

ALTERNATE GROUND-WATER MONITORING PROGRAhl RESULTS 

- PRESENT LANDFILL 
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Groundwater Volatile Orgf i i i i c  Heeulte 

Por Regulated Units at R o c k y  Flats Plant 
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ethane sthsns 
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NR 
NR 
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HA 
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NR 1 
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HA 

1 JB 
NA 
NR 

IO u 
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HR 
NR 

IO u 

5 u  
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NR 
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WR 
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t&J 
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HA 
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HA 
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HA 

kOttS: NR : hdlyte Mt reporled 
HA : lnsutlicient rater in ell lor analfiis 

U : halymd but not detected 
J : Present bela detection limit 

8 : Presmt in laboratory blank 
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F l a t s  P l a n t  

Groundwater V o  

f o r  I t e g u l a t e d  Un 

1 ,  
I.?-Dichloro I r  

a t i l e  O r g a i i  

t~ a t  R o c k y  
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B : Present in  laboratory blank U : h a l y r e d  brt not Qlected 
J : Prssant bela detection liiit 



Groundwater Volatile Organic Reuul ts 

for  Regulated Units at Rocky Flats Plant 
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J : P r o w  belw detection limit 
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Croundwater Uetals Results 

for Regulated Units at f l o c k y  F l n t s  Plant  
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0.00s u 

ItR 

0.190 
0.195 
0.0635 
0.0550 
0.0617 

HA 
NR 

0.W7 
0.29 

0.1292 
0.1014 
0.1145 
0.0975 

0.010 
0.010 
0.0100 

0.01 
0.01 

U 
U 
U 
U 
U 
NR 
NA 
U 
U 
U 
U 
U 
NR 

0.025 U 
0.025 U 

0.0240 U 
0.0240 U 
0.0240 U 

NR 
NA 

O.OU4 
0.057 

0.0240 U 
0.0240 U 

0.0240 U 
b.0240 u 

0.006 
0.00s u 

0.02 u 
0.0200 u 
0.0498 

NA 
u 

0.0200 u 

0.02 u 
0.055 

0.0295 
0.0581 
0.0200 u 

. -,.. . 
64S86108M) 
MS8610%2 

45-86-06-12-87 
45-86-08-14-81 ’ 

45-86-09-30-87 
45-86- 10-01-87 
45-86-10-01-87 
6108610860 
10-86-05-14-87 
10-86-06- 15-81 
IO-86-W8- 10-87 
10-86-12-15-81 

4s- ?-OS- 15-81 

J I  0.005 U 
J 1 0.005 u 
4 1 0.0050 u 
J l  0.011 
.p/l 0.005 U 

NR 
m 

d1 0.002 J 
dl 0.005 u 
dl 0.005 u 
J 1 0.m 
4 1  0.005 U 
1191 I I(A 

0.01 
0.010 

0.01 
0.01 

0.01 

tindfill Alluvial el ls  Dongradient 

5881 
5981 
a407 
a7 
bwll 
6181 
ha1 
6387 
6101 
7181 
OIL 
0186 
4081 
4281 
4n7 ’ 

58-81-1 I -  18-87 
59-86-10-08-87 
not %@led 
Not SuQled 
Not Sagled 
Not Sagled 
Not -led 
not SuQled 

not b q l e d  
Not -led 

D R V  
CRY 

M207 
DRY 

my 

NA 
M 

NA 
HA 

M 
w 

HA 
UA 

NA 
HR 

NA 
NA 

NA 
NA 

M 
M 
HA 
NA 

- m  

NR 
WR 
M 
M 
NR 

NR 
NR 
R 
NR 
NR 

Nfi 
WA 
NA 
HA 
HA 

MA 
NR 
NR 
UA 
NR 

NA 
Nfi 
NA 
HA 
NA 

.- 

U : htlyzed but not detected 
1 : P r a m 1  bla dstectim l i i i l  

E : Present in laboratwy bldflk Notes: nR : halyls not raported 
NA : lnwllicint utar in rsll for uulpii 



Qrorindweter inorganic R e s u l t s  

for Regulated Units at Rocky P’lats Plant 

Nitrate- 
Rtr. C h l w i b  Cymib, l o t a l  f Iuor i h  Nitrile-nitrogen Sulfats Total Dissolved Solids HW 

-- - - - 
L a M f i l l  Alluvial  Wells W a d i s n t  

NR 
NR 

22.0 q/l  
18.4 */I 
39.1 4 1  

NA .. 
NA 

4 5 . 1  41 
M 

27.5 J l  

47.1 J I  

50.0 d l  

50.2 J I  

4% 
4% 
4% 
4% 
4506 
4% 
4% 
4% 
I 0 8 6  
1086 
1086 
1086 
1086 . 

6 4 % 1 W  10/16/86 
6458610862 lO/lb/eb 
45-86-05- 15-81 051 14/87 
45-86-06-12-81 06/12/87 
45-86-08-I4-87 08/14/81 
45-86-09-30-81 09/30/81 
45-86-10-01-81 lO/Ol/8l 
45-86-10-01-87 lO/Ol/87 
6108610840 10/16/86 
16- 86-05- 14-87 051 14/87 
10-86-06-15-87 , 06/15/81 

10-86-12-15-81 12/13/81 
io-86-oe-io-ei ca/io/ai 

6.1 41 
5.9 q/l 

4 . 9 0  41 
9.50 q / l  
6.39 41 

HII 
M 

6.5 q/l 
4 . 3  q/l 

6.50 q/l 

12.0 J l  
4.91 q/I 

2.91 J l  

0.01 u q/l 
0.01 u q/l 

1.0 u q/l 
1.0 u 4 1  

I u 41 
HA 
HA 
HR 

0.01 u q/l 
1.0 u q/l 
1.0 u q/I 

I u q/I 
HR 

nn 
NR 
NR 
M 
NR 
HA 
NA 
IW 
NR 
ICR 
M 
NR 
NR 

HA 
NR 

0.56 q/l 
0.51 J l  
0.75 q/l 

Nl? 
NA 

NR 
1.02 q/l 

4.50 q/l 
4.95 q/l ’ 
3.04 q/l 

3.40 q/l 

14 1411 
13 q/1 

14.5 mg/l 

11.5 q/l 
11 1911 

24.5 q/l 
19.0 dl 

NA 
NA 

42.0 q/I 
40.0 q/l 

49.0 q/l 
56.0 q/l 

L w d f i l l  Alluvial  Yells Oangradisnt 

58-81- 11-18-81 I l/l8/87 
59-86-10-oe-u io/ca/ai 
not sapled 
not saqled 
Hot Sawled 
not sapled 
not *led 
Not *led 
Hot Saqled 
hot *led 
MY 09/29/86 

081 10/81 
MY lW/lO/87 
w287 ob/24/87 
DRY Oe/ lO/87 

HA 
N l  

NA 
HA 

NA 
1 

NA 
HA 

NA 
HA 

IUI 
IUI 

nn 
NA 

4 5887 
5981 
6481 
6681 
6087 
6187 
6281 
a7 
6781 
7181 
0186 
or86 
c a s 7  
4281 
4201 

M 
Hn 
M 
NA 
IIA 

NA 
HA 
NA 
NR 
nn 

HA 
HA 
HA 
NA 
HA 

HA 
NA 
nR 
NA 
HII 

NA 
HA 

%A 
M 

nn 

M 
HA 
Hn 
WI 
HA 

HA 
M 
NR 
NA 
nm 

8 : Present i n  llbwclwy blank 
M : Inwfficisnt u t c r  i n  r l l  for analysis J : Present belor detsclicn l i d  



... .. 

4 

UN 
I N  
WN 
UN 
UN 

WN 
UN 

MN 
I Y  
I N  
IIN 
MN 
I N  
WN 
UH 
MU 
I N  
I N  
I N  
I N  

W 
QN t 

f 
z 
I 

181s I IZ 1 
ieloilso 
l s l 5 l l m  
ie/t I 150 
ml91lor 
islrolor 
ie/ io/oi 
ieloflo 
lelt I /so 
l8lzllw 
ie/t r /so 
38/91/01 
9819 1 lo I 



WN 
W W  
WN 
WH 
WN 

WN 
WN 
I N  
I N  WN 

WN 
WN 
WN 

WN 
uw 

I N  
uu 
W N  
WH 
WN 

UN 
VH 
WH 
I N  
w w  

UN 
WH 
I N  
WH 
WN 

-WN 
IN 
W W  
w 
WN 

C 
1 
C 
C 

t 

1 
F 
2 
I 

t 

C 
2 
I 

- 
' 110 

I/!d SM'O - / t  WO'O-  
WN 

UN 
WH 

UN 
WN 

IIN 
WN 

UH 
UN 

IIH 
. WH 

l/!d 21' - I t  00.0 
I/!Jd 17' - I t  1s'- 

.... . I/!d t9'0 - I t  0'0 
I/Jd t1' - / t  r l '  

I/!Jd 60'0 - I t  00'0 
I/!Jd 2W)'O - I t  901'0 

98. - I t  01' 
I/!* 89'0 - I t  0.0 
i/Jd 8'1 - I t  i't 

I/!M 80.0 -/t 10'0- 
l/!d 11'0 - I t  SI.0 

I 

b?( 

I/!Jd 10' - I t  10' 
I/!Jd S ' I  - / t  5 ' 1  
I/!Jd K'O -/t SO'O 
l/Jd 6'1 - / t  f ' t  

l/!Jd 96'0 -/t 10'0 
WN 

l/!Jd FSO'O - / t  seo'o 

l/!Jd SF'O - I t  0'0 

I/!Jd I - I t  01 

uw 
1/!Jd 1'2 - I t  8'6 

l/Jd 6'0 - / t  0'1 
1/!Jd 1 - / t  91 

I/!Jd 60' - / t  11' 
I/!Jd C'I - I t  t '0  
I/!Jd 19'0 - / t  72'0 

I/Jd 5 '1  - / t  1 '1  
W W  

I/!Jd 90'0 - I t  00'0 
I/!M 111'0 - I t  bfJO'0 

I/!Jd 5 ' 1  - I t  0'1 

l/Jd 1 ' 1  - I t  5'1 
1/!Jd 1 - I t  51 
I/!Jd I - I t  I I  

WN 

I/!Jd 6S'O - / t  0'0 

I/!Jd 8 -It 62 

I/d IC -/t sr 

1/!M 2 -/I 11 

I/!Jd )I - I t  SZ 
l/!Jd 0 - I t  0 
1/36 I1 - I t  55 

l/!Jd 001 - I t  MI 
1/!Jd 08 - I t  OOz 

1/!d K - / t  69 
I/!Jd SI -/t 6tL 

tJN 

HW 
WN 

I/!Jd PI - I t  SP 

51 . / t  I l l  
I/Jd 5 - I t  e9 

l/!Jd St - / t  29 

WN 

tlN 
WN 

l/!Jd 01 - I t  91 

1/!d 11 - I t  11 
1/!Jd It - I t  81 
I/Jd SI - / t  rz 

[/!Jd 01 - I t  OS1 
1/!36 OF - I t  Otl 

. . . . , . .- .. 



.... 

. .  . 

I N  
WH 

l/!d M U  
l/!Jd OtS) 
tl!Jd 011) 

I /Jd 011) 

1I!Jd 09)) 

I/!Jd SS ) 
I / @  0s 
IIJd 011 
I/!d U'O - I t  Fl'O 
l/!Jd 22'0 - I t  01'0 

WN 

In 
wn 

un 
WN 
WN 
un 
un 

un 
UN 

l/!Jd 0)O.o - I t  m.0 
I 

1/!36 01' -It 00'0 
I/!Jd 1'1 - /I  0'0 

F'I - I t  0'0 
I/Jd 5.1 - I t  0'0 
1/!d tY 1t.O - I t  M.0 

I/!Jd KO'O - / t  610'0- 

I/!Jd 16' - / t  69' 
VN 

1&d 5 ' 1  - / t  0'0 
I/Jd ) ' I  -/t 0'0 
[/!ad r0.0 -/t 10'0- 

10'0 - I t  FO'O 

l8/SI/lI 
18/0l/EO 
alsrh 
l8Al  /so 

ie/ro/or 

ielofh 
ie/ti/eo 
1 8 l Z l h  
18/,l/SO 
981P1101 
98/91/01 

98/91/01 

l8/lO/Ol 



i 
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ATTACHMENT C 

ASSESSMENT GROUND-WATER MONITORING PROGRAM RESULTS 

SOLAR EVAPORATION PONDS 



a i a w  ~ u a i i ~ ~ ~ n r u ~  
aiaies i u a i i i 1 l n r u l  
a I d w s  i u a i J ! j j n s u l  

910- 188-18tO 
050-188-1810 
010-188-1810 
190-188-1810 
951-000-0001 
121-000-0001 
110- 188-18)O 

, 150-188-18SO 
Z t O -  188- 1810 
190-188-1810 
091-000-0001 
BSZ-000-0001 

. .  

aid ips iuaiii l l n r u l  
aidre$ Iua!J!l jncu1 
a i d i p s  lua!J!j)nsul 

8CO-188-1810 
110-188-1810 
S10-188-1810 
z90-188-iaio 
8 IO-510-6098 
800-120-6098 
6fO-I88-1810 
910- lE8-18rO 
StO-188-1810 
190- 188-1810 
810-S90-6098 
600-590-6098 

oldips i u a ! x l j n s u I  
o [ d i t s  iua 13 I 1 j nr u 1 
oldies l u a ! x l l n s u l  

KO-188-1810 
S10-188-1810 
010-188-1820 
090-IE8-lETO 
110-(10-6098 
100-510-6098 
110-188-18tO 
110-188-1810 
110-188-1810 
190-l88-1810 
110-590-6098 
100-590-6098 

190-188-1810 
CEO-188-1810 
111-l88-lBIO 

150- 188-1810 
690- 188-1 810 
010-188-1820 
090-188-1810 
0910-510-6098 
0900-S10-6098 

010-188-18SO 

190-188-1810 
0910-SPO-6098 
0900-590-6098 

c5o-iee-iato 

zto-i8e-iazo 

r s l t o l 8 o  
181 I 1/90 
islfzlto 
98/f0/60 
18/8o/21 
l8/50/80 
1 8 / 0 1 / 9 0  
18 /11 /10  
98/60/60 
98/60/60 
1 8 l 8 O l Z l  
l a l so l8o  
18101190 
i e / u / t o  
98/51/60 
98/51/60 
18/<0/80 
98/C0/60 

18/8l/10 
98/8l/60 

is/ir/so 

18/12/60 
98/11/60 
18/80/60 
181 11 I90 
18/61/10 
98/81/60 
18/11/60 
98/11 /60  

STII 
f 08 
101 

0.51 
8' ! l  
0-01 

1)b 
959 
015 

0 0 ' 1  
0 1 ' 1  
0 0 . 1  

1 B-tO-80-9B-CI 
18-1 1-90-98-fl 
I 8 - l - L - t O - P B - f I  

A no 
18-8O-ZI-98-5l 
18-50-80-98-5l 
18-01 -90-98-SI 
18-11 - 10-98-5 I 

1986098513 
09860V8513 

18-80 -11 -98 -11  
18-50-80-98-1 I 
18-01 -90-98-11 
18-21-to-98-11 

0986098113 
AUO 
180 

18-11-80-98-92 
18-81 -IO-PB-PL 

0986098929 

198609~1 19 

paidrvs 1011 
pald ies  1011 

An0 
AM0 

is-BO-~O-PB-BZ 
18-t2-PO-Pa-81 
18-61 -FO-98-81 

O'W6098829 

A80 
Ana 

98s I 
qari 
9ari 
98r I 
9851 
985 I 
985 1 
9851 
9851 
98S I 
981 1 
981 1 
981 I 
981 1 
981 1 
981 1 
9881 
9881 
9891 
9892 
v a w  
iasc 
isir 

w a z  

9881 
9802 

9861 
986Z 

9882 
9882 

9802 

6 . 1  1511 0 1 . 1  

9 ' 1 1  

0.11 
O'tI 
O'fI 
1 ' 6  
0.11  
8 ' 0 1  
0 ' 1 1  

I551 
081 1 
001 I 
001 I 
0981 
0111 
0691 
0601 

S ' t I  0081 

060- I 88 - 1810 
110- 188-1810 

a ~ d i e s  i u a i i i j l n s u l  

601-188-1810 
t10-188-1810 
800-6tO-6098 

SI I-189-18CO 
220-188-1810 
100-610-6098 

6Fll 
0981 
518: 

1 ' 8 1  
0 ' 0 1  
5'81 

OS1Z 
0011 
0052 

n8.q 

0 5 ' 1  
5 2 ' 1  

Sl I - 188-1810 q d w  IUO f J !  1 ~ I X U I  eo r - im-iaco 
l-10-l88-1810 190-188-1810 190- 188-1 810 
810-188-1810 820-188-1810 820-188-1810 

1 1 05 10-610-6098 

190-  i8e-iaio i9o-i8a-iato 910-188-1810 
101-188-18CO 2II-188-18fO 101-188-1810 
010-188-1820 010-188-1810 010-184-1810 

CZO-150-6098 - 110-150-6098 110-150-6098 
800- I SO-6098 100- I 50-6098 0900-150-6098 

)SO- 188-1810 rro- 188-i810 cro-ia8-ieio 

8801 
056 
9Sb 
8Ff I 

0.8 118 99.I 
958 0 1 . 1  5'61 

C ' 1 1  118 0 5 ' 1  
0'5 016 08'9 

l8l81lZl 

ie1tz190 
1 El l  2/80 

18/~Z/ro 
98/60/60 
98/60/60 
18/t1/60 
98/IO/60 

paidrps ION 

18-  1 2 -  90-98-11 
18-iz-ro-98-z~ 

18-8I~ZI -98-12 
18-11-80-98-11 

2986098123 
0986098119 

180 
An0 

1895 
9811 
9811 
9811 

9821 

9811 
98t2 

9811 

9811 

190- 188-1 et0 
88O-188-1EfO 
3iJ-188-1810 
tco- w - i e i o -  
b91 -000-000 I 
102-000-0001 891 



a i d w s  i u a y j p s u l  
190-188.1810 
1~1-000~0001 
152-000-0001 

' lqO-I88-18to 
8s0-I88-1810 
110-188-1810 
100- I88-18IO 

080-188-1810 
680-188-1810 
VVO-188-1810 
ILO-188-18IO 

a i d w s  iua!,!jjnsul 
650-188-18t0 

1~2:000-0001 

110-188-1810 
850- 188-1810 
020- 188-1810 

a ( d w s  i u a i I ! l j n s u l  
190- 188-1810 
810-610-6098 
820-6t0-6098 
190-188-18tO 
610-188-1810 
t 10- 188-1810 
190-188-1810 
1 IO-6tO-6098 
810-188-1810 
801-188-1810 
110-188-1820 
CZO-188-1810 

I 
550-188-1810 
011 -188-18CO 
110-188-1810 
KO-188-1810 
120-188-1810 

I 

oldmrg l uo !J ! j jn ru I  
60-188-1810 
KO-610-6098 
110-610-6098 
190-IEE-1EtO 
080-l88-1810 
110-188-1820 
290-188-1810 
210-610-6098 
OLI-188-1B10 
111-188-1810 
990-188-1820 
120-188-1810 
ZC0-~IO-1198 
150-188-1810 
111-188-1810 
110- 188-1820 
9tO-IE8-181O 
910-188-1810 

1 

611-188-1810 
620- 188-18 IO 
0910-6t0-6098 
0910-6)0-b098 
C10-188-18tO 
rl0-188-1810 
1to-188-1820 
290- 188-1810 

01 10-6tO-6098 
001-188-18tO 
101 - 188-18fO 
990-188-1810 
l20-l88-1810 
110-110-1198 
690-188-18bO 
61 1 - 188-181 0 
110-188-1810 
9SO- 188-1810 
910-188-1810 
91 0 - 1  IO- I198 

0 ' 5 1  
0 < I  
0'11 
0 '11 
0'01 
1 . 1 1  
9'11 
0'11 
0'11 
9'01 
1'CI 
L . t I  

0'11 
0 ' 1 1  
l ' b  
V'II 
f ' f l  
0 ' 5 1  
0 . 1 1  
5 . 1 1  

1'1 
8'91 
b'tl 
0'01 
0'0 
5 ' 1 1  

1 ' 0 1  
O ' t I  

9'11 
0 ' 1 1  
0 ' 0 1  
0'7.1 

9.ZI 
1.51 
s . 1 1  
O'SI 
0 ' 7 1  

0191 
0191 
0111 
Ob: I 
0101 
0101 
0611 
Ottl 
0191 
01 Ef 
01s1 
O l B 1  
0011 
OOff 
891l 
6111 
1121 
OS1 1 
001 I 
OS11 

00211 
OBl2I 
OCVZ 1 
001 1 

0011 
000) I 

816 
918 
018 
016 
056 
0511 

OS01 
9111 
1fSl 
os11 
os1 I 

OY'1 
or.1 
Ob ' l  
0 5 ' 1  
0 1 ' 1  
01 '1  
01 ' 0  
Ob'? 
01'1 
01'1 
O t ' l  
Ob'V 
0 0 ' 1  
0 1 ' 1  
O b ' V  
Of'l 
08'1 
06'1 
05'8 
09'8 

06'9 
Of'l 
05'0 
Of ' 1 
Ol'V 
(8'9 

06'8 
09.1 
09'1 
0 5 ' 1  

Of'E 
0 8 . 9  

Ol'l 
0 1 ' 1  
01 ' 1  
06'1 
0 5 ' 1  

_ _ _  Ha 

18 /91  110 
1 8 / 9 1 / 1 0  
98/81/60 
98/81/60 
lellllzl 
1elPolso 
lSlOl/PO 
1e/11/10 

B E I S  I I IO 
1e/11/eo 
18/11/90 
18lEl I10 
9e/lollI 
lelPr/2l 

181s 1/10 

98/10/11 

eels  I / IO 

1e/12/90 
1e/5r/10. 
1 8lrZlro 

98/81 160 

1 8/12 160 
18/12/90 

18/61 I10 

l E / C Z / b O  

98/61/60 
18/12/60 
98/11/60 
18/91/11 
lE/Z2/60 
18/61/90 
18/S 1 110 
lelrllro 
9SllOll I 

ie-vi - 1 -0-98-1 I 
18-PI-10-98-11 

1986098 11 9 
09860981 13 

18-90-80-98-91 
18-01 -90-98-91 
18-12-10-98-91 

0986098913 
~~-SI-10-98-S1 
18-12-80-98-52 
18-11-90-98-s1 
18-81  -10-98-~1 

0981 198219 
18-91  -21 -98-11 
18-12-60-98-12 
18-11-90-98-11 
18-51 -10-98-12 
18-61 -10-98-12 

0981198129 
p a i d w  ion 

88-s1-10-98-0c 
18-f1-60-98-01 
18-11-90-98-Of 
l E - S I  -10-98-01 
18-11-10-98-01 

0986098013 
180 
AS0 

18-91 -1 I -98-1f 
18-22-60-98-21 
18-61-90-W-Zf 
18-Sl-tO-98-1C 
18-1~-10-98-11 

0981198Z19 

L ~ - L I - Z I - P B - ~ I  

9811 
9811 e 
981 I 
9891 
9891 8 
9891 
989l 
9891 8 
9851 
98S1 
9852 
PES2 

e 

0 
9851 
9812 
981 1 
9eiz 
9811 
9812 
9811 
1861 
9801 
9801 
9801 
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28-86-09-08-81 09/08/81 
DAY 09/12/86 

not *led 
D A Y  09/24/81 

Not *led 
G26Bao98M) 09/18/86 
26 .b-03-  18-81 031 M/8J 
26-86-ffl-21-8J 08/2J/SJ 

D A Y  08/05/8J 
6110bQ90bO Osl25l8h 
6118609862 09/25/86 
Il.86-04-22-BJ 04/22/81 

11-86-08-05-8J ffl/05/8J 
11-86-12-08-8J 12/08/81 
61S86098M) 09/09/86 
CIY1609862 09/09/86 
I5-&-04-22-87 04/22/81 
15-Bb-06- 10-81 06/ lO/al 

MY 09/03/86, 

I m-06- 10-81 c~iioiei 

i 5 - 8 6 - o e - o w  os/os/e~ 
15-ab-12-08-81 12/08/8? 
WY 09/03/Bb 
IJ-86-04-23-81 04/23/81 
13-86-06- 11-81 0611 1/81 
IS-86-08-04-81 08/04/87 

3 

1 
2 
3 

3 

I 
3 

3 

I 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 

~~ 

lolutna 

I 
Nil 

s u  
w 
MI 
)(R 
NR 
1111 

s u  
nn 
NR 
I 
Nn 

5 u  
5 u  

NR 
HA 
I1R 

5 u  
s u  
s u  

IIR 
NR 
w 

s u  
I 
MI 
NR 

,MI 

Nil : hrlyts not reported 
I@ : l n s u f l i c i n t  water i n  all for analysis 

alloro 
h z m s  

. .  

Groundwater Volati le  Organ 

for  R e g u l a t e d  U n i t s  a t  R o c k y  

Ethyl lot a I 
beniene Styrene lylaes 

nR 
NA 

5 u  
Nn 
HA 
HR 
Y 
NA 

5 u  
nR 
NR 
NR 
HA 

5 u  
s u  

nR 
NR 
NR 

s u  
S U  
5 u  

NR 
NR 
Nn 

5 u  
I 
NR 
NR 
NR 

U : hrlyisd but not detactsd 
J : Prmt balm detection l i m i t  

I 
NR 

5 u  
NR 
MI 
NR 
NA 
NA 

5 u  
NR 
NR 
NR 
M 

5 u  
s u  

HR 
UR 
Nfl 

5 u  
5 u  
S U  

MI 
MI 
IIR 

5 u  
HA 
MI 
I(R 

HR 

HIL 
NR 

5 u  
NR 
HR 
NR 
HR 
I 

s u  
HR 
NR 
NR 
NA 

5 u  
s u  

UR 
MI 
NR 

5 u  
5 u  
s u  

HA 
NR 
NR 

s u  
NR 
NR 
Nn 
HR 

c R e s u l t s  

F l a t s  P l a n t  

E : Present i n  laboratory blank 

HR 
NR 

HA 
NR 
NR 
NR 
NA 

5 u  

5 u  
HA 
NR 
Ni l  
nn 

5 u  
5 u  

NR 
UR 
NR 

s u  
s u  
5 u  

NR 
NR 
UR 

s u  
Nil 
NR 
NR 
NR 
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Solar Pmd Alluvial Wells Upgradimt 

?486 
2486 
n86 
2206 
m 
2286 
m 
22% 
Wl 

MI 
MY 
C228609860 
6128609862 
22-86-03-21-87 
22-86-W-21-87 
22-86-08-21-81 
22-86-12- 18-81 
not h o l e d  

Iw 
WA 

0.010 u 
0.010 u 

0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 

. .  .. 

Groundwater Hetale Results 

for Regulated Units at Rocky Flat s  Plant 

Llwinui 
( A I ) .  total 

NA 
NA 

0.100 u 
0.100 u 
0.1388 
0.OM 
0.12% 
0.0409 

Arsenic Bar i w  Beryllium Calcium CaLiui Colbalt Chraium h i w  
(b) ,  total (Ea). total (Bo). total (ca), total (cd), total (co), total (Cr), total (C3). total 

M 
NR 

0.002 u 
0.001 u 
0.01 u 
0.01 u 

0.005 U 
0.001 

M 
a 

0.100 u 
0.100 u 

0.0419 
0.IW 
0.20(5 
0.1568 

HA HA 
UA NA 

0.005 u 51.0 
0.005 u 1l .S  
0.005 U 4 I .  9695 
0.005 u 53.8522 
0.005 U 50.3961 
0.005 u 64.1845 

NR 
NA 

0.005 u 
0.005 U 
0.005 u 
0.005 u 
o.ooo3 I 
0.001 u 

a 
UR 

0.0% u 
0,050 u 
0.0220 u 
0.m u 
0.0220 u 
0.0220 u 

NA 
HA 

0.010 u 
0.010 u 

0.0100 u 
0.0100 u 
0.0100 u 
0.0121 

WI 
HA 

0.150 u 
0.1% u 

0.2 u 
0.2 u 
0.02 u 

I(R 

Notas: HA : malyte not rcporled 
NR : Insufficient rater in rell lor analris  

U : halyred but not detected 
J : P r m t  bela dnttxtim limit 

E :. Present in laboratory blank 



2406 
2486 
rn 
2% 
?%6 
2286 
m 
2286 
w7 

Copper 
ullts (CUI, total 

Iron 
( f a ) ,  total 

Groundwater Metals tteuu 1 Ls 

for R e g u l a t e d  U n i t s  a t  R o c k y  F l a t s  P l a n t  

NA 
NA 

0.075 u 
0.075 U 
0.0682 
0.015J 
0.2887 
0.IBU 

Mercury 
(Hp), total 

NA 
nr 

o.oo061 
0.0024 
o.Ooo2 u 
0.w2 u 
o.Ooo2 u 
0.002 u 

Pot assiui 
(I 1, total 

NR 
NA 

4.040 
4 . 4 0 0  
6.0 
8.2 

10.6 
M 

LlthlU8 

(ti), Io ta1  

NR 

HA 
NR 

HA 
HR 
NR 
HA 

nA 
NA 
I 

9.180 
1 1 . 4  

6.5882 
7.16.U 
9.75u 

10.2115 

M 
M 

0.01s 
0.016 

0.1034 
0.0741 
0.2291 
0.2621 

NA 
M 

0.100 u 
0.100 u 
0.m u 
0.0220 u 
0.om u 
o.ono u 

Sodium 
(Na). lotal 

HA 
NA 

99.7 
90.1 

IE5.2432 
145.6882 
129.0079 
79.2W 

nickel 
(Nil, total 

w 
M 

0.040 u 
4.040 

0.1091 
0.1054 
0.09J8 
0.197J 

Notes: HR : malyta not reported 
t$i : lnwllicimt rater in ell lor mlysis 

U : h a l y r e d  but rot delscted 
J : P r m t  bslw detection limit 

. 

8 : Prssenl in l&oratwy blank 
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- -  
h l d r  Pond hllwidl Wells hmgddlmt 

2086 
3% 
28Bb 
m 
2886 
3% 
2986 
3187 
3881 
2686 
2686 
?& 
1886 
I& 
1186 
1186. 
lleb 
1186 
1186 
1786 
1586 
1586 
1586 
1586 
1586 
1586 
1% 
1386 
I386 
\3& 

DRY 09/12/86 
DRI 09/24/87 

28-86-06-24-87 06/24/87 
28-1-09-08-81 09/08/87 
D A V  09/12/86 
D R Y  09/24/81 
not *led 

6268MW860 osll8l86 

DRY 09/0J/86 
OAY 08/05/81 

6?P&O'?W 09/18/86 
28-86-03-19-81 03/19/87 

N o t  *led 

2b-86-03-18-81 03/18/87 
2h-86-08-21-81 08/21/87 

6118609860 W/25/86 
GI18609862 09/25/86 
11-86-04-22-81 04/22/87 
17-86-06-10-87 06/lO/87 
11-86-08-05-81 Oe/O5/87 
17-86-12-08-87 12/08/81 
Gl566WU4 09/09/06 
61%@862 09/09/86 
15-86-04-22-87 04/22/81 
15-86-06-10-81 oS/lO/87 
15-86-M-05-81 08/05/87 
15-06-12-08-87 12/08/81 
o(11 03/03/86 
1.3-L-94-23-81 04/23/07 
13-86-06- 11-87 0611 1/87 
13-86-08-04-87 08/04/87 

3 

I 
2 
3 

3 

1 
3 

J 

I 
2 
3 
4 

1 
2 
3 
4 

I 
2 
3 

notes: tw : halyte not rcported 
w : Inwllicimt uter i n  uell lor ~ a l y s i r  

NA 
lbl 
M 

0.0061 u 
0.0114 

HA 
Iw 
M 

0.020 u 
0.0061 u 
0.0111 

NA 
M 

0.m u 
0.020 u 
0.0061 u 
0.0076 
0.0065 u 
0.0118 
0.020 u 
0.020 u 
0.0061 u 
0.0065 u 
0.0085 
0.0065 u 

M 
NA 
Nil 

-yA 

. .  

Groundwater Metals f t e s u l t s  

for Regulated Unite at Rocky Flats Plant 

Iran 
( fs),  total 

nb 
HA 
NA 

0.0141 
0.0069 U 

NR 
NA 
NA 

0.075 U 
0.0069 U 
0.0069 U 

NA 
NA 

0.015 U 
0.015 U 

0.0069 U 
0.1539 
0.0069 U 
0.0069 U 
0.075 U 
0.075 u 

0.0069 U 
0.0069 U 
0.0069 U 
0.0461 

U R  
UA 
HA 
M 

U : htlyied but not detected 
J : Present balm detectim l imi t  

Ibrmry 
(Hg), total 
-- 

NA 
NA 
M 

0.0002 u 
0.0003 

w 
M 
M 

0.0026 
0.0002 u 
0.002 u 

NA 
M 

0.0002 u 
0.0001 u 
0.0002 u 
0.0002 u 
0.0002 u 
0.0002 u 
0.0002 u 
0.0002 u 
0.0002 u 
0.0001 u 
o.oO02 u 
0.0002 u 

M 
M 
NA 
NA 

Potassiw 
( K  ), totrl 

MA 
NA 
M 

260.0 
250 

NA 
w 
w 

J.300 
5.0 U 
1.4 

NA 
NA 

8.80 
1.80 
5.0 U 
5.0 U 
5. I 

HR 
2.6 

2.920 
5.0 U 
5.0 U 
2.6 
0.5 U 

HA 
NA 
NA 
M 

. .~ 

110lybdenW 
(110). total 

bdiw 
(I l l) ,  total 

HA 
HA 

NR 
NR 
NA 
NA 
NA 

HA 

NR 
NA 
HA 
NA 
HA 
HR 
NA 
HA 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

HA 
NA 

HA 

0.1 u 

HA 

nr, 
NR 
NR 

84.9911 
243.2oY 

NA 
M 
NA 

106.0 
109.4408 
127.7899 

NA 
NA 

142.0 
IJl.0 

129.199 
131.4248 
162.2501 
162.5240 

61.5 
42.0 

46.7915 
43.1933 
43.1885 
0.0200 u 

NA 
NR 
NA 
NA 

MA 
NA 
NA 

0.7316 
1.1085 

w 
M 
NA 

0.111 
0.0092 
0.0098 

M 
M 

0.010 u 
0.010 u 

0.0051 u 
0.4029 
0.0051 U 
0.0051 U 
0.026 
0.020 
0.0168 
O.OlS2 
0.0089 
0.0051 u 

WA 
HA 
M 
NA 

NR 
w 

' M  
0.0533 
0.0826 

MR 
M 
HA 

0.100 u 
0.0220 u 
0.0120 u 

NA 
M 

0.IW u 
0.100 u 
0.mo u 
0.0220 u 
0.m u 
0.0220 u 
0.100 u 
0. I90 
0.0220 u 
0.0220 u 
0.om u 
o.ono u 

NA 
M 
N l  
w 

WA 
NA 
M 

121 I .  5603 
2 9 5 .  Bps0 

nn 
nb 
HA 

' 330.0 
568.0944 
296.0713 

HA 
NA 

: 322.0 
310.0 

227.9212 
219.4704 
2bs.3601 
265.8579 

88.0 
81.9 

126.05% 
111.91Y) 
l22.ow8 

?.loo0 u 
HA 
HA 
HA 
NA 

.M 
M 
WL 

0.0869 
0.2854 

w 
M 
HA 

0.040 U 
0.0370 U 
0.0370 U 

NA 
NA 

0.040 U 
0.040 u 
0.0310 u 
0.0562 
0.0370 U 
0.0474 
0.040 U 
0.040 u 
0.0370 U 
0.0370 u 
0.0370 U 
0.0370 U 

HA 
NA 
HA 
NA 

1'4, 

8 : Present in laboratory blank 
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Groundwater Inorganic R e s u l t s  

for Regulated llnits at Rocky Flats Plant 

well, field Date 
Nulbsr Sdqh Nulbar Sa@dsd fluoride 

H i l l  dte-  

lotrl Dissolved Solids HCOJ- Nilrite.Nllrogan Sulfato chloride Cymide, lotrl Qlr . 
- 

3 

1 
2 
3 
4 

3 

I 
2 
3 

J 

I 
3 

3 

1 
2 
3 
4 

Solar Pond Rlluvial Wells W r a d i e n t  

DRY 
MY 
6228M)98M) 
Sm609eA2 ' 

~ - B ~ - R I - ~ ~ - E J  

n-86-n-ie-e1 
Not Saqled 

22-86-06-24-81 
22-86-08-21-01 

09/01/86 
09/24/81 
Q9/@/86 
w 0 9 / 8 6  
03/24/81 
06/24/81 
oa/21/81 
I?/l8/EJ 

HA 
NR 
NR 
NR 
HR 
NR 
NR 
Nn 

HA 
NR 
NR 
NR 

6.00 q/l 

1 . 4  q/l 
2.30 ql l  

1.32 pg/l 

WI 
NR 

75 rg/l 
69 411 

81.0 q / i  
60 .5  q/l 
59.0 J I  
70.0 q/l 

1111 
NR 
NR 
NFI 

231 q/l 
311 J l  
us J I  
ua Wl 

MA 
Nh 

0.005 U 41 
0.005 U J I  

1.0 u q/l 
1.0 u q/l 

1 u W I I  
NR . 

Solar Pond Rlluvial Wells Oangradient 

Nb 
HA 
NR 

Ill0 q/l 
?200 q/I 

NR 
NA 
NA 

NR 
NR 
WR 

290 loll 
JW JI 

HR 
NR 
HA 

'WR 
HA 
NA 

16776 q/l 
NR 
M 
HA 

9o.u J 1  

NR ....... 
NA 
1111 

381 q/l 
d1 

WR 
M 
1111 

DRY 
D R V  
Gzwimbo 
28-9-03- 19-81 
28-86-06-24-81 

DRY 
D R Y  
Not Saqled 
Not Swled 
6268609860 
26-86-05- 18-81 
26-86-08-27-87 
MY 
D R Y  
GI 1BM)98ao 
G: :m2 
11-86-04-22-81 
11-86-06- 1 0 8 1  
11-86-08-0541 
I J - 8 6 - 1 2 - W E J  
6158609860 
61586098bZ 
15-86-04-?2-81 
I5-8b-(M- 10-81 
15-86-08-05-81 
15-86-12-08-81 
DRY 

13-86-06-1 1-81 
13-86-08-04-81 

z e - ~ - w - o a - a i  

1~-86-04-23-e1 

09/12/86 
09/24/81 
09/18/86 
031 19/81 
M/24/81 
09/08/81 
09/12/86 
09/24/81 

09/18/86 
031 ISIS1 
08/21/87 
09/03/86 

09/25/86 
09/25/ea 
04/22/07 
06/10/81 
OE/os/e7 
I1/08/81 
09/w86 
09/W/@ 

OE/O5/SJ 

04/22/81 
06/IO/8J 
08/05/8J 
IZ/oe/81 
09/03/86 
04/23/81 
ct./ll/87 
08/04/87 

NR 
HR 
HR 

259 q/l 
40.1 J l  

Nn 
1111 
M 

NA 
NA 
NR 

1.0 u q/l 
1.0 u q/l 

I u 41 
NR 
WI 

HA 
HA 
WR 
NR 
NR 
Nn 
NR 
HA 

J I  q/l 
61.1 q / l  
59.1 q/l 

HA 
1111 

I40 w/I 
140 Ig/l 

91.0 q/l 
105- q/l 

11.9 q/l 
123 41 
6J dl 
65 q/l 

e1.0 q / I  
80.2 q/l 
81.9 q/l 
14.9 q / l  

1111 
NR 
NR 
WI 

UR 
1.0 u qll 

1 u rg/l 
X R  
NA 

0.005 0 q/l 
0.005 u q/I 

1.0 u q/l 
1.0 u q/l 

1 u wl/l 

0.005 u q/l 
1.0 u q/l 
1.0 u W/I 

NR 
0.040 1911 

WI 
Nn 
NR 
HA 
NA 
Nn 
NR 
HR 
NR 

NR 
WR 
NR 
NR 
NR 

nR 

I u q ; l  - NR 
NR WR 
NA HA 
HA NA 
NA 1111 
NA HA 

2 
3 

U : lhtlyied but not detected B : Present in laboratory blanh 
II~I : Insufficient rater in well for uulyris J : Prswnl bsla detectim l i m i t  



Ysll f i e l d  Date 
. mumbar Wls H u k r  *led 

Soldr Pmd Alluvidl Yells Wddient 

2486 DRY 
2486 D R Y  
2286 6nBM)98M) 
2186 6228609862 
2186 22-86-03-24-87 
2286 22-B6-W-24-01 

2286 22-86-12-18-81 
5687 not *led 

n-iu-08-27-87 

09/01/86 
09/24/87 
09/09/86 
09/09/@ 
03/24\87 
06/24/87 
oS/27/87 
121 l8l8J 

Solar Pmd Alluvial Ylk  hgridiant 

D R Y  
D R Y  
6288609860 
B-86-OJ- 19-87 
28-86-06-24-81 
28-86-09-08-87 
DRY 
D R Y  
not *led 
NO1 Saqled 
6 2 W W  
26-b-03- 18-87 
26-86-08-27-87 
D R Y  
ORI 
617W9860 
61~8609Ba? 
11-86-04-22-81 
17-86-06- 10-81 
17-86-08-05-87 
11-86-12-08-87 
6158609860 
6158609862 
l5-86-04-?2-81 
15-86-ob-10-87 
15-86-08-01-87 
15-&-12-~%-81 

D R Y  
13-86-04-23-87 
IJ-L-06-ll-EJ 
13-86-08-04-87 

09/12/86 
09/24/87 
09/18/86 

ob/24/81 
W/a9/8l 
09/12/86 
09/24/81 

09llSl86 

OJ/l9/8J 

OJ/l8/87 
08/27/8J 
09/OJ/%6 
08lOSl87 
09/25/86 
09/25/86 
04/22/07 
Ob/10/8J 
Oe/O5/8J 
12/08/87 
09/09/86 
09/09/86 
Ml22l8J 
M/l0/87 
08/05/87 
12/a9/8J 
W/OS/& 
04/23/81 
W/II/81 
08/04/81 

NR : fhalyte not raportad 

01,. 
- 

3 

I 
2 
3 
4 

3 

3 

I 
J 

3 

COJ: 

NA 
NA 
NA 
NR NR 

NR MA 

NA 

)(A 

NR 
NR 
WA 
IUI 
NR 
NR 
NR 
wa, 
Nn 
MR WR 

NR 
NR 
NR 
HA 
NA 
M 

Ntl 

NA 

nA 

. . -  

. .  

Groundwater Inorganic HesulLs 

for Regulated Unite at Rocky F l a t s  Plant 

NR 
NR 
NR 
NR 
NR 
NR 
nR 
NR 

NA 
Nb 
NA 
NR 
NR 
NR 

MA 
nn 

NR 
NA 
NR 
1111 

nR 
NR 
NR 
NR 
HA 
NR 
NR 
HR 
NR 
HA 
NA - 
HA 
NA 
NA 
NA 
NA 

nn 

NA : I n w r f l i c i a t  rater in a l l  for milpis  J : Pracnt Ma detectim Iirit 
B : P r m t  in  laboratory blank 

. .... 

. 

I 



yell  fisld oats 
NulbCr Saqls HulDer W l s d  

Solar Pcnd alluvial Wells t@gradient , 

CUlY 
MI 
428609860 
622860986? 
22-86-03-24-81 
22-86-M-24-8J 
22-86-08-21-87 
X’46-12- I E 4 J  
Hot Saqled 

09/01/86 

w09186 
09/09/86 

ob/?4/87 

IZ/ltl/87 

09/24/81 

03/24/8J 

08/21/07 

Qtr. 
- 

3 

I 
2 
3 
4 

Grm5 Alpha 

MA : Insutticient u t e r  in ell for analysis 

M 
M 

t/- 160 p i l l  
130 +/- 40 pci/l 

42 +/- 31 pci/l 
109 t/- I9 pci/l 
40 11- 24 p i l l  
13 11- 8 pci/l 

. .  . ._ . . 
.. 

Groundwater  Hadiochemistry R e s u l t s  

for R e g u l a t e d  U n i t s  a t  Rocky F l a t s  P l a n t  

Srsr Beta Uraniun 255 Urmium 238 Strontium 89, W 

. .. 

Plutmiru 239. 240 4 

NA 
IIA 

24 t/- 3 pill 
9.6 t/- 1.1 F i l l  
9.2 11- 2.4 wi/l 
9.1 11- 1.8 pci/l 
5.8 11- 1.9 pci/l 
5.6 +/- 0.5 pci/l 

HA 
NR 
NR 
NR 

0.0 t / -  . 7 J  pci/l 
0.04 t / -  0.44 pci/l 

0.6 f / -  0.5 pci/l 
. I ?  t / -  .Ob pci/l 

HA 
HA 

?I +/- 3 pci/l 
6 . 1  11- 0.9 pci/l 
4.3  11- 1.9 pci/l 
b.0 +/- 1 . 4  w i l l  
7.5 +/- 2.0 p i / l  
2.2 11- 0.3 pci/l 

HR 
HA 

0.95 +/- 0.39 pci/l 
0.9J t / -  0.20 pci/l 

4.6 11- 2.3 pci/l 
0.6 11- 1.0 pci/l 

- 3 2  11- .85 w i l l  
0.M) +/-  . I6  pci/l 

. 



.... .. 

1/!d 08 - I t  091 
i/!d 81s - I t  CZL 
I/!d 011) 
1/!d os2 
I/!d 12'0 - I t  99'0 
1/!3d rz.0 - I t  85'0 

WN 
IN 

BN 
1N 
BY 
MN 
MN 
MW 
W N  
W W  

1/!36 81' - I t  PI' 
i/!d 81' - I t  to'- 
I/!d 5'1 -It 0.0 
i/!Jd e'I - I t  0'0 
1/!d M)'O -It 80'0 
I I ! ~  1r.o -/t zr'o 

un 
IN 



. ... 

I N  
VH 
WH 
wn 

l/!d 11' - I t  00'0 
l/!d 9) '  - I t  7s'- 

I/M S5'  - I t  0'0 
I/!d 80'0 -It 10'0- 
l/!d M'O - I t  10'0- 
I/!d I f '  - I t  W'O 
I/!d 11' - I t  f0'-  

l/!d 11.0 - I t  11'0 
I/!d 91'0 - I t  12'0 

l/!d 65' - I t  10' 

l/!d 69'0 - / t  0'0 

[/!A 5 ' 1  - / t  9 ' 0  
I/A 16' - / t  0'0 

tM 
wn 

I/!d 5b'O - / t  81'0 
VN 

wn 

wn 

wu 
WN 

l/!d 2 -It I1 

l/!A 6'0 - / t  FI'O 
l/d s - I t  61 

I/!& 1 -/t F1 
I/!d z - I t  )I 
I/!N s - I t  IZ 

I/!d 8'0 - I t  1'1 
I/d I - / t  SI 

1 / ! 1  I -/t sz 
1/!d 1 - I t  12 

I / @  0'1 - / t  1'11 
II!d 1's - I t  O'F 

i/!d 6'1 - I t  0'11 

I/!Jd 0') -/t  6'01 

un 
VU 

WN 

WN 
WN 

I N  
un 

l/!A 11 - / t  61 
l/!d IS - I t  c1 
I/!Jd 5 -/t  1 
I/Jd s - / I  861 

I/!Jd 09 - I t  061 
II!Jd os - I t  ou 
l/!d FI - I t  It 
i/!d Le - I t  LK 
I/!d I1 -It  961 
I/d I1 - I t  9sI 

I/!d I f  - I t  05 
I/!Jd OI - I t  11 

l/!Jd I) - I t  1t 
lI!d 01 - I t  11 

ww 
WN 

UW 

- WN 

I 
VH 

wn 

l/!d 8 - I t  I t  
l/!d K - I t  IS 

i/d e - I t  it1 
I/!d 02 - I t  011 
1/!d 08 - I t  OOz 
I/!d 11 - I t  E5 
II!d 909 - I t  E99 
I/!A 111 - I t  ZSS 

I/!d 09 -It 091 

I/!d 1s -It  11 
l/!d sz -It 09 

I/!d 61 - / t  61 

l/d 61 - / t  L I I  
l/!d 6, -/t Fp 

wu 
I H  

I 

8'1 
t ' l  
0'1) 
86'1 

1'1 
?'E 
f'f 
SS'I 

0.1) 
9'0) 

I 
F 
1 .  
I 

S 
1 

WN 
wn 
un 

I/!M 00r - I t  OOOI 
I/!d 51 - I t  111 

WN 
WN 
WN 

MI 

wu 
un 

l/!d 111 - I t  st1 
I/!d ZL - / t  m 

VN 

WN 
wn 

I 
un 
wn 

l/!d 001 - I t  ooo1 
l/!d 69 -/t 161 
I 
Im 
wn 

S WN 

WN 
wn 

I/!d 11'0 -/I 51'0 
l/!d 1'1 - I t  0'0 

un 
WH 
IN 

wn 
WH 
WN 

I/!d 002 - I t  051 
1 p  02 - / t  It1 

WN 
UH 
w 

F 
2 
1 

l/!d 9'0 -/t 6'2 
l/!M 0'9 
I 
UW 
wn 

F 



uell Field Date 
nu&r SaqleNulbsr Sawled 

blar Pard ~lIuvid1 Wells Dangradimt 

386 
2086 
2886 
2B8a 
2886 
m 
2986 
2986 
3787 
3807 
2686 

:b86 
1886 
1@86 
I786 
1 186 
I7b 
I786 
I186 
1 ?86 
I586 
1586 
1586 
1586 
1% 
1586 
I J& 
I &  
13e4 
I!& 

? a b  

notes 

MY 
OAY 
6- 
28-86-03- 19-87 
28-86-06-24-81 
28-86-09-08-81 
MY 
DRY 
Hot Sanpled 
Not Sampled 
G268M)9860 

26-86-03- 18-81 
26-86-08-27-87 
OAI 
MY 
61780098bO 
GI 78609862 

17-Bb-C6-10-81 
17-86-08-05-81 
17-86-12-08-87 
6158609860 
6158609862 
15-86-04-22-81 
15-&-06-10-87 

15-86- 12-08-81 
D A Y  
IS-86-04-23-87 
13-1-06-11-87 
13-80-08-04-81 

11-86-04-22-87 

I ~ - ~ v , - o ~ - o s - ~ ~  

09/12/86 
09/24/87 
09/18/86 
03/I9/87 
06/24/87 
09/08/87 
09/12/86 
09/24/87 

09/18/86 
031 18/87 
ca/271ai 
09/03/86 
08/05/81 
09/25/86 
09/25/86 
04/22/81 
06/10/87 
os/05/8l 
12/08/81 
09/09/86 
09/09/86 
04/22/87 
06/I0/87 
ca/OS/87 
12/08/87 
09/01/86 
04/23/87 
06/11/87 
08/04/81 

Ptr . 
- 

3 

I 
2 
3 

3 

I 
3 

3 

I 
2 
3 
4 

I 
2 
3 
4 

I 
2 

' 3  

Americium 241 

Groundwater RudiochemisLry l l e s u l t s  

for Regulnted Units at Rocky F l a t s  Plant 

hsiw 131 lritiun 

KR 

HA 
M 

-.M +/- .&I will 

-0.03 11- 0.09 will 
0.07 +/- 0.11 wi/l 

0.0 t/- 1.2 pci/ l  
-.M +/- .61 pci/l 
0.00 11- .41 pci/ l  
0.08 t/- 0.21 W i l l  
0.00 t/- 0.13 pci/l 
0.0 11- 2.1 w/l 
0.0 11- 1.3 pill 
.OS t/. . I 4  will 
0.00 +I- .I8 will 

0.0 11- 1.5 w / 1  

M 
M 
M 
HA- 

NA 
NA 
M 
M 
I(R 

HA 
HA 
NA 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
HA 
HR 

NR 
HA 
Ni l  
NR 
NR 

na 

HA : h l y l e  not reported 
NR : Insufficient naler in  me11 tor analyws 

NR 
NR 
NR 

6Mo wi/l 
I x ) o  w i l l  

NA 
N R  
NR 

HA 
Ixx) wi/l 
1352 t/- 343 pci/l 

HA 
NR 

0.69 11- 0.74 pci/l 
0.77 t/- 0.24 pci/1 
380 W / l  

(110 wi/l 
(540 wil l  
730 t/- 100 pci/l  

0.28 t/- 0.22  p i l l  
0.11 t/-  0.22 will 
(110 PCll 
(110 will 
(492 will 
(210 will 

NII 
HA 
NR 
HA 



*ell  f ie ld Date Chloro 
Nu&r -1s Nulber S q ~ l e d  air. bits mthrns 

Groundwater Volat 

for Regulated Units 

le Organ c Results 

at R o c k y  Fl.ats Plant 

Brm Vinyl Chloro Methylene 
athano Chloride ethane Chloride ketme 

10 u 10 u 
HA NR 
HR NR 
Iw )(A 

10 u IO u 

IO u 
NR 
WR 
NR 

IO u 

5 u  
HA 
NR 
NR 

IJ 

IO u 
HR 
HR 
NR 

10 u 

.- 

WOLCS: NR : IhdlytC ML r w k d  
MA : Inwllicient rater i n  ell for analysis 

U : h l y x d  tu1 not detected 
J : P r m t  tela detection limit 

8 : Present in laboratory blank 

1, I-Dichloro I ,  I-Oichloro Carban 
Oisulfidn ethene ethana 

5 u  
HR 
HR 
HR 

5 u  

5 u  
4 u  
4 u  
5 u  
s u  

5 u  
HR 
M 
WR 

5 u  

lrm-1.2- 
Dichloro 
ethene 

. . .- 

5 u  
4 u  
4 u  
s u  
5 u  

.. . 

"-.. 



3 
c 
6 
4 a 
m 
3 
5 

*A 

$, 
3 
v 
0 

3 
d 

m 
2 

E 
3 

‘0 
QI 
J 

rl 

- 
a 

.L( 

a 
a 
P 
4) 
G 
L 
0 
e 

. . .  . 

I 

.- c /  s 

=%%?%a 
m m 

/ 

I 

c .- 

PI 



. . .  .. 

Groundwater V o l a t i l e  Organic R e s u l t s  

for Hegulated U n i t s  a t  Rocky F l a t s  P l a n t  

well f l S l d  D i t s  , 
Nwber a l e  nulber Saqlsd a i r .  Lhiti 
- - - -  
Solar Pond Bedrodc Yells Wradienl 

2386 G?!8611W 11/2S/86 4 1  I 

?386 ?J-&-A1-1B-81 03/18/87 I ug/l 
?!86 23-84-06-24-81 06/24/87 2 ug/l 
?!86 23-Ba-09-23-81 09/23/81 J ug/I 
2386 ' 23-84-01-15-88 01/15/88 4 us/] 

Dibrm 
chloro 
MthMO 

I,l,Z- 
lrichloro 
8thM8 

s u  
IIR 
M 
M 

5 u  

s u  
4 u  
4 u  
S U  
s u  

:. r-L.?...:. ... 
.- - .  . .  <,.. 

.- 

cis-1 , J -  PChloro I , I  J . 2 -  
latrachloro Dichloro Ethylvinyl 4-hthyl - l -  lstrtchloro 

8MlMO vrws ether Brmfo r  I pantanme Z-Hoxanms OthM8 OthMO 

s u  
NR 
NR 
HR 

s u  

s u  
HR 
IIA 
HR 

s u  

N O ~ C I :  )IA : h l y t s  not rmrtad 
NA : Insuflicisnt uiar in tmll for analysis 

U : kulymd but not delscted 
J : Present bslcu dstection limit 

E : Preient in laboratory blank 

IG U 
NR 
HA 
NR 
HA 

s u  IO u 
NR WI 
NR UR 
NR IIR 

5 u  IO u 

IO u s u  
ml 4 u  
WR 4 u  
ml s u  

IO u 5 u  

s u  
M 
)(R 

IIA 
s u  

.... 



Solar Pmd Bedrock Wells w a d i e n 1  

?% G?%IlBM) 11/25/86 ug/l 
2% 23-86-03-18-81 03/16/81 I Up/l 
2% 23-86-06-24-81 06/24/81 , 2 Udl. 
2% 2J-86-09-2FBI 09/23/81 3 ug/l 
238b 23-86-01-15-88 OI/lS/a 4 . ug/l 

Notes: NR : Ihalyle not reported 
NA : lnsuflicicnt wter  i n  wll IW rnalysis 

loluana 
Chloro 
tmrene 

Groundwater Volatile O r g a n i c  ICesults 

for Regulated Unite at Rocky F l a t s  Plant 

5 u  
Iw 
NR 
N R .  

s u  

5 u  
nR 
NR 
NR 

5 u  

5 u  
Iw 
Iw 
I(A 

5 u  

lotal 
xylenes 

5 u  
NR 
HA 

5 u  
HA 

. .  

. ,' 
. :.,- .. . 

. ; .  
. .  
1 

. .  

. ._. 

U : h l y t e d  but not detected 
J : Prssent bela &lact im liiit 

.- 

B : Prsssnl in laboratory blank 



ell f i e l d  Dale 
kuwr Saple N u k r  Samlad atr .  

- ,  - -  
Solar fond 8edrodc ~ e l l s  &gradient 

3286 
5.B 
3286 
5286 
3286 
5286 
3186 
3186 
3085 
3w 
u)86 
5086 
:a 
u)86 
3981 
2186 
2786 
2186 
2786 
2786 
2186 
:xu 
2% 
2506 
2586 
2586 

I& 
I& 
I& 
I& 
1486 
1406  
I O E h  

It& 
1486 
I486 
I486 

lC8b 

mows 

u28611860 ll/Ol/86 
~ 2 - t u - ~ 1 - 1 ~ - 8 1  O J / ~ J / ~ I  

~2-~6-09-n -81  opinie7 

MY 09/12/Bb 

09/19/86 

JO-04-06-24-87 06/24iei 

32-86-04-15-87 04/lS/87 
52-1-06-29-87 06/29/81 

52-86.12-16-87 12/l6/81 

MY 09/24/87 

30-86-03-23-81 03/23/87 
X-86-04- 15-81 04/ 15/81 

30-86-09-23-87 09/25/07 
W-86-Ol-15-BB Ol/lS/Se 
Not -led 
62786118d) 11/01/86 

21-86-04-15-81 04/lS/87 
21-86-W-24-81 06\24/81 
21-86-09-21-81 09/22/81 
27-86-12-16-81 12/16/81 
62WllBM) 11/01/86 
25-86-03-18-81 05/18/81 
?S-86-06-24-81 06/24/81 
2 ~ ~ ~ - 2 7 - 8 ~  08/27/81 
2s-ab-01- IS-8e 01/ lS/M 
CIMWWA 09/18/86 

: I - I - O J - I ~ - B ~  O J I I ~ I ~ I ~  

16.86-04-22-81 04/22/81 
Ib-lh+b-IE-BJ 06/lO/BJ 
Ib-86-08-ob-81 08/ob/87 

G148M)98M) 09/18/Sb 
GI48609862 09/l8/86 
14-86-04-16-81 04/16/87 
14-86-0-4- 16-81 04/ 16/81 

14-86-08-05-81 08/05/81 
14-&-12-08-87 I!/08/81 

16.86-12-11-81 12/17/81 

i t -a0-h-  10-81 061 io/s7 

I 
I 
2 
3 
4 

3 

' I  
I 
2 
3 

.4  

I 
I 
2 
5 
4 

I 
? 
5 
4 

I 
2 
5 
4 

I 
1 
? 
3 
4 

NR : h a l y t e  not reported 
NA : Insulficimt water in well for analysis 

Chloro 
mthvle 

IO u 
)w 

w 
I(R 
Iw 

10 u 
1111 
nh 

IO u 
IIR 
nR 
IIR 
IIR 

IO u 

IO u 
IIR 

HA 
nR 

IO u 
10 u 

HR 
nR 
NR 

10 u 
10 u 

HR 
nR 
HR 

nR 

IW 
IO u 
10 u 

nR 
NR 
HA 
HR 

10 u 

, . .  - .  . 
. .  I '  .. 

Groundwnter Volatile Orgnnic Results 

for Regulated Units at Rocky Flats Plant 
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4 

3 

I 
I 
2 
3 
4 

I 
1 
2 
3 
4 

I 
2 
3 
4 

I 
2 
J 
4 

1 
I 
2 
J 
4 

chlorids 

. - .  - - .<.? .- - .. .. . -. 
.. . 

! .. . .  
Orouridwater ln .organic  HeuriLLs 

I 

for Regula ted  U n i t s  a t  Rocky Flats P l a n t  

. .- 
.i 

Hi tr ate- 
Cynida, kItJ1 f lwrids Hilritc.Nitrogen Sulfate Total Dissolvd Solids HCOJ. 

122 Jl 

101 J l  

109 J l  

430 Jl 

20% dl 
JIB d i  

101 J I  

146 41 
121.1 4 1  

nn 
w 

119 4 1  
215 Jl 

216 J I  

HA 
I44 rp/l 
167 q/l 

4 1  
166.0 J l  

52.5 q /1  

42.2 J l  
44.9 41 
ml d l  
242 J l  
202 41 
201 rp/l 
180 J I  
160 Jl 
Is0 q . / l  

79.2 J I  

el.? q/I 

141 q/l 
M 

40.5 Jl 

M 
81.7 dl 

10.9 J l  

0.005 u J l  
1.0 u q / l  
1.0 u J l  
1.0 u J l  

I u J I  
HR 
IUI 
NR 

0.m u q/I 
1.0 u q/l 
1.0 J l  
1.0 u rg/l 

1 u J l  
NR 

nn 
1.0 u q/I 
1.0 u 4 1  
1.0 u 1911 

I u 4 1  

1.0 u q/I 
1.0 u rg/l 

I u J I  

1.0 u q/1 
1.0 u q/l 

I u q/l 

0.005 u q/l 
0.005 u q/l 

1.0 u J l  

1.0 u lg/l 
I u 4 1  

NR 
na 

HR 
0.005 U q/l 

NR 

NA 

HA 

NA : lnsulficient u l s r  in all lor mlysis J : Prmmt balm &lactim liiit 

NR 
HR 
NR 
NR 
WI 
M 
HA 
w 
NR 
NR 
NR 

NR 
NR 

nn 

HA 
NR 
NR 
HA 
NR 
HR 
NA 
NR 
NR 
HR 
HR 
ICA 
HR 
NA 
NR 
NR 
NR 
WI 
HA 
w 
WR 
HR 
NR 

0 : P r m t  in laboratory blank 

NR 
6.90 ag/l 
1.80 1911 
0.40 q / 1  
0.46 
0.19 q/1 

HA 
HA 
NR 

I440 i g / l  
8.40 q/I 
7040 q/l 

1451 q/l 
I570 q/l , 

HA 
47.0 . rg/l 
O.?O u rp/l 
0.20 u q/l 
O . ? O  u q / 1  
0.40 q/l 

0.20 rq/l 
O.?O u rg/l 

0.10 q/l 

0.20 u J I  

0.09  q/1 

'0.bO q/I 

0.20 u q/l 

HA 

0.45 */I 

NR 
0.60 #g/l 

0.79 ig /1  

NR 
NA 

HA 
0.70 U q/l 

0.04 q/l 

HA 
245 q/l 

4 1  
188 4 1  
340 4 1  
219 q/1 

1100 q/l 
400 rg/l 

1060 q/l 
1030 q / 1  
510 q/l 

115 qll 
495 d l  

490 4 1  
5% d l  

140 q/l 
562 WJll 

Ntl 

I19 q/I 

420 q/l 
310 41 

IIA 
510 q/l 

NA 
193 q/l 
1% 4 1  
012 q/l 
042 q/l 
023 q/l 

NA 
23n q/l 
n 4 2  q/l 
n65 dl 

1400 d l  
2551 q/l 

2489 q/l 
1410 q/l 
1442 dl 
1459 q/l 
1zco wJ/l 
1100 q/l 
1305 1911 

1331 q / l  
1292 4 1  

HA 

13% q/I 



..-,./ 
* ., . . ., 

nu 
UU 
MU 
UN 

tJN 
w 

nN 
tlH 

un 
\IN 

urn 

wm 

nm 

urn 

t 
C 
t 
I 
I 

t 
C 
z 
I 

t 
C 

I 

:mJ .JlO 



m 
4J 

0 

'=- 
c. 
N 

i 

! 

I 



_?. . . 

I.. 

. I .  

1/!d ou) 
UH 
W N  
BN 
UN 

an 

nw 

UH 
W N  

IN 

11!d 11' - I t  I O '  
VN 
WI 
UI 
WI 

, 



I p  If' - I t  00'0 
11!36 le' - / t  sr 
1/!36 8'0 - I t  0'0 

.\I. 

WH 
1/36 6'0 -/t  2 ' 1  

11136 86'0 - I t  S Z ' O -  
I/@ 10'0 - I t  10.0- 
1/!36 e!' - I t  00'0 
I/!d 11' - I t  10'- 
1/!36 99'0 - I t  0'0 
1/36 I ' I  - I t  S'O 
1/!36 19.0 - I t  et'o- 
I /@ t2' - / I  00'0 
1/!36 11' - I t  a. 

1/!36 08'0 - / I  80'0 

I/!36 91' - I t  00'0 

I/!d 1'0 - I t  5'0 

I/!Jd 61'0 - / t  0'0 

wn 

WN 

1/36 61' - / t  0'0 
I@ 16.0 - / t  0'0 

wn 

. I p J  1C'  - I t  00'0 
l/!36 1 ' 1  - I t  2.0-  
I/!d SS'O - I t  0'0 
1/36 8'I - I t  0'0 

6'1 -/t  0'0 
w 
w 
I N  

1 p  11' - I t  00'0 
1 p  0 '1  -/+ 2'0 

1/36 C'I -It  0'0 
1/!36 Ol'O - I t  t2'0 
1/!36 0 '1  - I t  8'0 

[/!A 19' -/t 0'0 

I/!d 8'0 -It I't 

I/!* 10'5 
I /Jd 19'9 

I 
WN 

' wn 
l/!M 0.1) 
I/!Jd 0'1) 
I/!d 0'1) 

99'2 
U!Jd 9.0) 

I H  

I/!A 21' - I t  22' 

I/!d 1 - I t  11 

1/36 0'1 - I t  1'0 
I/!d ) ' I  - I t  t ' t  
V!Jd t'o - I t  8'1 
1/!36 81' - / t  ) I '  
I/!Jd 2 ' 1  - I t  t.0- 

l/!JQ 0.1 - / t  6'0- 

I N  

l/!d 9'0 - / t  1 '1  
1/36 6' - / t  8)' 

8'0 - I t  1'2  
l/!d 5'0 - I t  1.2 
l/!Jd 1 '1  - I t  t.1 
1/!36 8 .0  - I t  8.1 

1/!36 ) I '  - / t  St' 

1/!A 6'1 - / t  0 ' 1  
WH 

WN 
19'0 -/+ 16'0 

1/36 65' -/t  61' 
I/!A 1 '1  - I t  9'1 

l/!d u -It  001 

1/36 19 -It 1I 
l/!Jd a - I t  SZI 

wn 

I/!Jd l'tl - / t  I'C6 
I/!Jd I C  -/t 16 

WH 
wn 
WH 

I/!N SI' - I t  LI' 
1/!36 0'1 - / I  Z ' C  

1/36 18' - I t  18' 
I/!A e'o -/I  9.1 
I/!Jd 2 - / t  01 

1/!36 b5'0 - / t  LS'O 

I/!M 2'0 - I t  1 ' 1  - 
1 / ! 1  I - I t  CI 
l/!Jd 5 ' 1  -/t 9 '1  

W N  
1/36 6 '1 - / t  9'1 
i/!a 8'1 - I t  e ' 9  
I/!Jd 1 ' 0  - I t  t'1, 
I/!Jd M' -It c9' 
i/!d 8.1 - I t  f ' t  

1/36 8'0 - I t  0'1 
I/!Jd 0 '1  - It  0's 
I/!d I ' I  -/+ 9'9 
l/!Jd 1 '1  -It )'I 

1/!d 69'0 -/t 6'0 

1/!d 6'0 -/t S'Z 
l/!Jd 9'2 - I t  1'6 

WH 

I 
1/!M 11'  - I t  55' 

l/!M 6'0 - / t  1'1 
1/36 6'0 - / t  1'1 

I/!A 1.1 - / I  e ' i  
*' wn 

1/!Jd 11 - / t  091 

I/!M os - I t  os1 
1/36 os1 - I t  Od 

[/!a 1'12 - I t  9'611 

I/!Jd I t  - / t  61 
I n  
VH 
WN 

I/!Jd 12' -It 68' 

I/!A Cl.0 - I t  1S'O 
1/36 1 ' 1  -It t'L 

i/!M 8'0 -It s'l 
I/!d I -It !I 

l/!A C'l - / t  9'0 

I/!Jd 21 - I t  1- 
I/!Jd Lt - / I  21 

1/36 I -It I I -  
I/!d II - I t  e9 
I/!d 21 - I t  9c 
1/!36 11 - I t  tz 
I/!Y st - I t  81 

I/Jd os - I t  12 
l/!Jd 12 - I t  FT 
I/!M ) I  - I t  11 
i/!Jd 25 - I t  n 
l/!Jd 8 - I t  9 
I/!Jd IC -It  911 

l/!Jd I I  - I t  5 

1/36 02 - I t  I2 
1/!36 01 - I t  Cl 

[/I36 91 - / t  5t 
wn 

l/!H )I  - / t  I9 

WH 

w 
l/!d 65 - / t  SI 

I 

.... 

i/!d e - I t  5 

I/!d 9 - I t  t 

1/36 9 -It  t 
I/!36 IC - I t  11 
1/!36 12 -/t n 
I/!* 11 - I t  e 

IS - I t  62 
I/!d II - I t  11 

I/!Jd 02 - I t  u 
I/!d I I  -/t Cl 
I/!d It - I t  91 
l/!Jd 11 - I t  El 
I/!N 91 - I t  0)l 

I/!Jd s - I t  C 

I/!A e - I t  9 

1/!M tI - I t  I C  

I/!Jd 81 - / t  6 

WN 

1/36 6 - / t  12 

WH 

I 

1/36 6 -/+ 1 

w 

[/!ad 69 - I t  HI 
I/!d tu - I t  IU 
1/!d UI -It 111 
1/36 111 -It 651 

1/!d It -/t 191 
w 
I 
WN 

[/!ad 9 - I t  5 

I/!d t - I t  c- 
1/36 c - I t  09 
I/!d CI -It 81 
1/!36 01 - I t  011 

i/!Jd 61 -/t  1- 

t 

2 
I 
1 

r 

t 
C 
1 
1 

t 
C 
1 
I 

t 
C 
1 
1 
1 

t 
1 
1 
1 
I 

C 

t 
C 
2 
1 
I 

- 
' J l O  

_. . . 



3286 
3% 
3286 
J?eh 
J% 
$24 
J186 
J186 
!ah 
u)86 
rn 
3x4 
3086 
3 0 1  
!981 
2786 
2186 
2186 
2186 
2186 
?I& 
2586 
2% 
2586 
2586 
2% 
I656 
1656 
1686 
It86 
I& 
1486 
It& 
I486 
I4& 
I 4 8 6  
1480 
1486 

moter: 

028611860 Il/07/86 
~ 2 - ~ 6 - 0 ~ - 2 ~ - 8 7  OJ/~J /BI  
32-86-M-15-87 M/I5/8l 
32-86-06-29-87 06/291e7 

f f l V  09/12/86 
f f l Y  o9124ie7 

u -u -M- i s -81  ociisiai 

32-86-09-22-87 09/22/8J 
32-86-12-16-87 12/l6/81 

- .  09/19/86 
30-86-03-23-87 03/23/87 

50-86-06-24-87 06/24/81 
30-86-09-23-87 09/23/81 
30-86-01-15-88 Ol/lS/aS 
Not Sapled 
C218611860 11/07/86 
21-86-03-19-87 03/19/87 
21-86-04-15-87 04/13/81 
27-86-06-24-8J 06/24/81 
27-86-09-n-8J 09/22/87 
21-86-12-16-81 12/16/87 
G2Sesll860 11/07/86 
2s-86-03-18-87 oy1eie7 
25-86-~+24-e7 06/24/e7 

:5-86-01-15-8e OI/l5/8e 
6168609860 w/ie/86 

i b - ~ - 0 8 - ~ - 8 7  oe/oa/s7 
16-a6-12-17-ei iz / i i /e i  
6148609860 o9/ie/a 
CI4Bbo9862 09/18/86 
I ~ - B ~ - M - I ~ - E I  04116/ei 

25-86-08-27-8J 08/21/81 

16-86-04-??-87 04/?2/87 
It-96-OC-10-81 ob/lO/87 

14-86-D-4-1b-81 04/16/81 
14-86-06-10-87 M/l0/8J 
I4 - 86- 08- OS- 81 Oa/OS/8 1 
14.1-12-08-87 12/08/81 

3 

Groundwater  R a d i o c h e m i s t r y  R e s u l t s  

for R e g u l a t e d  U n i t s  a t  Rocky F l a t s  P l a n t  

lbericiw 241 Cesium 137 

-0.06 11- 0.75 pci/l 
0.0 t/-  1.8 will 
0.0 11- 1.2 pc l l  
0.0 +/- 1.2 will 
-.M +/- .26 pci/l 
0.00 +/- .I4 wi/l 

nn 
ns 
M 

1.1 +/- 9.9 pci/l 
0.0 11- 1.2 w/l 
0.0 +/- 1.3 will 

-.M +/- .% pci/l 
nn 

NR : Mdlyte M L  rcporled 
NR : Insullicient naler in  well lor antlysis 

NR 
0.0 I / -  1.6 will 

0.2 +/- 1.2 pci/l 

0.00 11- .69 will 

0.0 11- 8.4 pill 
0.0 +/- 1.3 pci/l 
-.04 +/- .I8 pci/l 
0.00 +/- .IO will 
0.01 +/- 0.25 pill 
0.4 +/- 1.6 pc/l 
0.0 +/- 1.3 pci/l 
.IO t/-  .33 will 

0.01 +/- 0.03 pil l  
0.21 +/- 0.30 pci/l 
0.0 11- 1.2 pc/l 

0.0 +I- 1.2 will 
.04 11- .40 wi/l 

0.00 11- .I3 will 

0.2 +/- 1.9 pc/l 

nn 

M 

U L  

Nn 

NR 
nR 
NR 
nu 
tIR 

nR 
NR 

NR 
Nll 
NU 
NR 
nu 
NR 
HA 

N R  
NU 
NR 
NU 
Nll 
RR 
Nll 
NR 
NR 
WR 
NR 
nR 

Nfl 
)(A 

nu 
NU 
NR 

nn 

nu 
Nn 
NU 
Nu 
NU 

lritiun 

ne 
(110 will 
(110 w/ 1 
(110 will 

(210 will 

210 will 
(I10 wi/l 
(492 will 
cm wi/l 
0.11 +/- 0.23 wi/l 
(110 wl 1 
(I10 wi/l 
(540 wi/l 
(210 will 

-0.09 t i -  0.n wi/l 
0.00 11- 0.22 will 
(I10 w/I 

(I10 will 
(492 d l  - (210 wi/l  

1 

Ne 

NB 

. ' I  

:.;a 

' i .  . .... 
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